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F(K)I) for Reflection. — Referring; to the nail trust or 
l)Ool covering the United States and Canada, the Mone- 
tary Times (Toronto) remarks that when the discovery 
of fts existence was made, the usual protestations of the 
perfect harmlessness of the combination were offered in 
defense. However satisfactory the arrangements may be 
to the o])erat(^rs, consumers are beginning to complain 
that while the makers were charging 1^2.55 for wire nails,, 
and $2.:K) per keg for cut nails, they were selling in Europe 
for less than in the United States. One result of this 
discrimination was that nails were purchased for expor- 
tation, shipiied across the Atlantic and then shipped back 
again ; and after paying 40 cents, 20 cents each way, in 
freights acro.ss the Atlantic and back, they were sold be- 
low the price (Charged by the pool to domestic consumers. 
The nails in (piestion escaped the payment of the Amer- 
ican duty, on account of their American origin, the pack- 
ages not having been broken on the other side of the At- 
lantic. The total cost of the returned nails, including all 
charges, was ^^1.90 per keg, at the outside, while nails sold 
by the pool for domestic u.se, then cost ^2.45 now, thanks 
to an increa.sed duty of 15 per cent i)er keg, since put on 
by congress, the price is ^^2.55 at Pittsburgh. The pool 
has taken steps to prevent a repetition of this oi)eration 
by cutting off the snpidy. The ])r(>hts of the largest firm 
in the ik)o 1 was 27}^ Pt'r cent in 1895: uov its profits reach 
20 per cent, on a capital of ^,000,000. How much water 
is there in this fl,0()0,0()0 of capital? We have no report 
of what the Canadian ])artners have done (»r are doing. 


Workings of the Car Ferry.— Referring to the busi- 
ness of last year the president of the Flint Pere Mar- 
quette it>ad in his annual report notes that to the ability 
of the steamers and the road to handle the grain products 
of Wisconsin and the northwest may be attributed the 
gratifiying increase of $110,105 in gross earnings for the 
first three months of 1890 over the corresponding months 
of 1895. The classes of freight, which to the present date 
the road has been able to handle, have been confined to 
such articles as could be transferred from car to boat and 
boat to car. To free the road from its limitation and to 
secure additional business of a higher class from Wiscon- 
sin and the northwest, it is deemed prudent to add to 
lake equipment a car ferry steamer. With this end in 
view, arrangements have been made for the construction 
of a steel ferry with tracks for 30 cars. This boat will 
be the largest of its class, and it is expected that it will 
be ready for service during the coming autumn, at 
which time connections with the rails of the Chicago <& 
Northwesteim Railway and the Wisconsin Central Rail- 
road will be made at Manitowoc. Under favorable con- 
ditions two round trips a day will be made by this 
steamer. Arrangements have been concluded with the 
Ann Arbor Railroad Company for the use of its valuable 
terminal property in Toledo, and of its right of way and 
track from Alexis to the city. This will enable che 
Flint & Pere Marquette Railroad Company to secure, at a 
rnc derate outlay, an independent entrance to a large and 
prosperous city, and a direct connection with the rails of 
the Columbus, Hocking V^alley Toledo Itailroad, Penn- 
sylvania Company, Wheeling & Lake Erie, Lake Shore 
Michigan Southern Railway, Michigan Central Railway, 
and Cincinnati, Jackson & Mackinaw Railway; also with 
Wheeling and Michigan Central Belt Lines, through 
which the other railroads centering in Toledo are 
reached. 


Ar PLICATION OF Electricity to the Erie Canal — Mr. 
Richard Ijamb, the civil engineer and inventor, whose 
electric bank haulage system was put in operation last 
year at Tonawanda, has worked out a beautiful and costly 
model of a system of electric oi>eration for the Erie canal 
It will be locivted at the National Electrical Exposition, 
as an adjunct to the model of the Niagara i)ower plant, 
which is to stand in the center of the main floor; and the 
intention is to run it by some stored power from Niagara, 
switching over occasionally to the regular circuits of the 
building. The model is no less than 40 feet in length, 0 
feet in hight, and about 3 feet wide. The canal will have 
eight inches depth of water in it. There will be eight 
poles, five feet apart, and a one-fourth horse-power motor 
will furnish a more than liberal supply of motive power to 
a string of three boats. The latest innovation in canal 
and lake freighting is the use of steel barges, and the 
owners of these, the Consolidated Canal Company, who 
now have a lai^e number afloat, have built three small fac- 
similes of their craft. The model is not strictly to scale, 
but the boats are. Each is two feet long. They have 
been dubbed respectively, Hawley, Lamb, and Wiman, as a 
setting to the view of the Erie Canal, with its miniature 
equipment of methods old and new, a scenic artist has 
painted an appropriate background of rural scenery. The 
whole thing is cleverly worked out, the “tow” going up 
the canal and back in about two minutes, the motor revers- 
ing automatically at each end of the section. 


Coal Dt'st Fuel.— An English journal states that the 
appliances for firing with coal dust are practically modifi- 
cations of the apparatus which Thomas R. Cram]>ton con- 
structed in the middle of the sixties. The dust has to 
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be shaken, and plenty of air to be supplied. Some motor is 
generally thought indispensible for these purposes. Weg- 
ener's device does not need a motor. As is customary, he 
starts with a small preliminary fire. The dniught turns a 
vane, to whose vertical shaft the sieve is fixed. The coal 
dust passes through the sieve and falls on a double cone, 
where the air current gets full play. Mr. H. Schneider, 
chief engineer to the Union for Steam Boiler Revision, of 
Berlin, reports very favorably on some tests which he has 
been conducting with Wegener grates. The heat is fully 
utilized ; there is no stoking, and hardly any smoke, so 
that the adoption of the dust fuel would also solve the 
smoke problem. The uniformly distributed heat seems to 
.spare the boilei*s. Official tests about other such appli- 
ances have not been published. But the Schwartz kopff 
dust fuel grate is also well spoken of in the Zeitschrift des 
Vereins Deutscher Ingenieure. At Hildesheim, where the 
plant was inspecteil. a Pfropfe centrifugal coal disintegra- 
tor has been put up as an adjunct. That the coal has to be 
ground to a fine powder is a disadvantage. But if we can 
dispense with stokers, and save coal in addition, a great 
deal would be gained. 


For Underbilling Shipments. — The president and vice 
president of the Indian Rice Milling Company have been 
indicted by the federal grand jury at Kansas City for vio- 
lation of the interstate commerce law, by reporting false 
weight, on a complaint brought by the superintendent of 
the Western Weighing Association and Insjiection Bureau. 
The Indian Rice Milling Company, of Kansas City, entered 
into an agreement with the Western Railway Weighing 
Association, on January 1, 1895, whereby the latter was to 
allow all carload shipments made by the Indian Rice Mill- 
ing Company over roads members of that association, to 
be transported under cover of a special agreement stamp, 
which was to be placed on the way-bills of the road carry- 
ing the property. This would secure the transportation of 
the car without being weighed in transit. The object of 
this agreement was to prevent errors in weights and over- 
charges that might accrue by reason of weighing cars on 
track scales. On the part of the Indian Rice Milling Com- 
pany it was agreed that it would open its books to the of- 
ficials or agents of the Western Railway Weighing Associ- 
ation as a check for the actual contents of cars, in order 
to verify the weights that had been furnished by the ship- 
pers on their bills of lading. About six months after the 
above agreement had been entered into it was discovered, 
so it is alleged, that the Indian Rice Milling Company was 
underbilling its shipments. Great difficulty was experi- 
enced by the railroad people in discovering the modus op- 
erandi pui'sued by the shii>pers in swindling the railroads 
out of a portion of their freight charges. Several times 
the books of the milling company were checked and com- 
pared with the records and weights furnished to the rail- 
roads, and no discrepancy could be found. Finally, Super- 
intendent Carman had some of the cars shipped by the 
firm weighed and checked in transit, and, it is charged, 
demonstrated the fact conclusively that there had been 
underbilling. On a demand for rechecking of the books on 
the showing of the evidence procured by Mr. Carman the 
discovery was made that President Homer A. Judd had 
made a fictitious invoice book for the avowed puriiose of 
deceiving and defrauding the railroad companies. Collec- 
tions for undercharges were made on a large number of 
cars, amounting from $18 to $25 per car. Both the indicted 
parties have been arrested, one at Fort Worth and the 
other at Kansas City, and at last accounts were looking 
for bondsmen. The penalty for the offense, if convicted, 
is a fine of not more than $5, (XX) and imprisonment of not 
more than two years in the penitentiary, at the discretion 
of the court. 


Seating Hydraulic Valves.— The grinding in and sea^- 
ing of hydraulic valves is not a difficult operation, no 
more so, in fact, than for steam or water at low press- 
ures, but it fretiuently does happen that when the press- 
ure is first applied the valve will leak badly, even though 
there may be from 1,000 to 1,500 lbs. per square inch upon 
its back. We all know the value of a jar in stiirtmg a 
screw that is stuck, and even in persuading a valve 
that refuses to rise, to leave its seat. The remedy is, 
however,homeopathic, and when a newly ground valve 
in hj’^draulic work refuses to seat and persists in leak- 
ing, if the handle of the pressure pump is struck a 
smart blow with a light hammer and trouble will dis- 
appear and the valve come down to its seat at once ; pro- 
vided, of course, that the grinding has been well done.— 
[Dixie. 

Needs of Technical Schools.— S|>eaking recently of the 
needs of a great technical college, and incidentally of the 
fact that very few laymen have a knowledge or even a 
conception of the magnitude of the work of educating a 
nation. Dr. Robert H. Thurston said that there are in the 
United States, for example, about 40,()0(),(XX) of children re- 
quiring instruction, 20,000, (XX) who have, or who will ask 
secondary education, and at least 1(X),000 young men and 
women capable of and rightly demanding the opportunity 
of securing higher education. When we are told that the 
United States government has given to the cause of edu- 
cation 150,000,000 acres of public lands, and that Cornell 
Univei'sity alone has sold over $5,000,000 worth of her en- 
dowment, and has still 5,000 good farms left for sale, the 
states sometimes expend as much as $25 per capita of their 
population, and cities as much as $35 on their public 
schools, we get a better idea of the extent to which a 
people make sacrifices of wealth for the benefit of the ris- 
ing generation. Above $100,000,000 are sf^nt annually by 
the American commonwealth on education, maintaining 
200,000 schools and their 300,000 teachers, two thirds of 
whom, by the way, are women. Even greater sums, pro- 
l)ortionately, are spent in some instances by Europea i 


states. Prussia spent $4,000,000 on its great technica 
school at Charlottenburg. Zurich has spent about $500,- 
000 on its great chemical and physical laboratories at its 
“Polytechricum.” Saxony pays out nearly $5(X), 000 an- 
nually on its university. The endowments of Harvard 
University are between $6,0(X),000 and $8,000,(XX) ; those of 
John Hopkins are $4,000,000 or $5,000,0(X), and tho.se of Cor- 
nell and Columbia fall between these enormous figures. 


Not so Bad as Commonly Reported.— The Railway 
World relates an interesting incident in connection with 
the shooting of two Princeton students which has just be- 
come known. When the wounded men were examined it 
was decided that nothing could save the life of one of them 
except an immediate operation. A telegram was sent to 
Dr. Bull in New York City. He received the message 
after midnight, and at once went to the I^ennsylvauia 
liailroad station in Jersey City. The last train having 
gone, he asked for a special engine and car. He was in- 
formed that he would be obliged to pay a deposit of $200 
and also promise to meet any further bill that the com- 
pany might present. Dr. Bull assented to this proposi- 
tion, and the train was made up. He waited for some time 
for a bill from the company, and finally wrote a.sking that 
one should be sent to him. Instead of receiving a bill he 
received a check for the $200 he had paid and a note sa.y- 
ingthat the company would make no charges for the 
special train, as the service was “in the interest of suffer- 
ing humanity.” 


Wire Glass. — Mr. Francis Schumann, discussing wire 
glass before the Philadelphia Engineers’ Club, stated that 
this material consists essentially of inserting woven wire, 
of larger or smaller mesh, as may be desired, in the mid- 
dle of sheets of glass, when in process of manufacture. 
The woven wire, or “wire cloth,” so inserted, binds the 
glass and thus prevents the sheet from separating when 
broken, and consequently removes the danger from broken 
pieces to people underneath. The older method of lessen- 
ing this danger, when ordinary glass is used in roofs or 
floors, is to stretch wire cloth immediately underneath 
the glass; this is expensive and seriously interferes with 
the cleaning of the glass. In its manufacture there were 
difficulties at first in annealing, but they have now 
been overcome. Perfect annealing, by the way, is of vital 
importance in glass, and especially so in wire glass. Wire 
glass is now made most successfully, both in England and 
Belgium, under the Philadelphia patents, the manufactur- 
ers there readily overcoming the difficulties of annealing. 
By reason of imperfect annealing, in some of the glass 
made in this country and placed in buildings cracks soon 
appeared and justly caused complaint. Notwithstanding 
the cracks it is a remarkable fact, noted by those using it, 
that the glass does not leak, although used but slightly 
inclined to the horizon. The well known resistance of 
glass to heat and its non-conducting properties will make 
wire glass an important factor for window openings in 
buildings exposed to fire from adjacent structures. It is 
not safe to bed heavy glass directly on iron. There should 
be some soft or yielding medium, such as wood, rubber or 
rope, laid upon the iron frame for the glass to rest upon. 
A prolific cause of fracture is when the outer edges of the 
glass bear upon the iron, or where there is a lack of clear- 
ance between the edges of the glass and the standing ribs 
of the surrounding frame. Fracture is induced by any 
hard substance, such as iron, tending to abrade the cor- 
ners of the edges, where the glass is most vulnerable, the 
action causing abrasion being from expansion and contrac- 
tion between the glass and the supporting frames. Wlien 
glass is laid directly upon the iron, care should be taken 
to insure ample clearance at the edges and that the bear- 
ing is within, alongside of the edge, aiming to free the 
edge from contact with the iron. That fracture in the 
wire glass is not due to any variations of expansion or 
contraction of the glass and wire is evident from the fol- 
lowing: The usual size of sheets is about 3fi in. wide by 72 
in. long and in. thick. The most closely woven wire 
cloth used is of No. 28 wire, with meshes in. square, 
making, say, 72 wires running longitudinally with the 
sheet. The No. 28 wire is 0.014 in. diameter, e<iual to 
0.(XK)19 square inch area, having an ultimate strength of 
180,000 lbs. per square inch. The total ultimate resist- 
ance of the w’ires to tearing would be: 0.00019 X 72 X 
000 = 2,462 lbs. The sectional area of the glass that re- 
sists this pull of 2,462 lbs, were the variations such as to 
cause fmeture, is 36 X K = square inches. Assuming 
the resistance of the glass to crushing to be 6,0(K) lbs,, its 
lowest value, the total resistance would be 9 x O.OdO = 
54,0(K) lbs., or nearly 22 times greater than the strength of 
the wire. As the wire, in the process of being inserted in 
the hot glass, immediately acquires the same temperature 
as the surrounding glass, because of its rapid conductiv- 
ity. it increases in volume, expanding the glass, yet semi- 
fiuid, accordingly; then, when cooling, the wire, due to its 
greater contraction, shrinks away from the glass, leaving 
an annular clear space between the wire and the glass. 
Hence the wire c^innot have any effect upon the glass by 
reason of any variation in expansion or contraction. 


Patent-Office Statistics. — The report of Commissioner 
of Patents for the year ending Dec. 31, 1895, submitted to 
congress shows that during the year there were issued 
21,998 patents and designs, exclusive of fifty-nine reissues 
and inclusive of 2,049 issued to foreigners ; 1,829 trad# marks 
and three prints registered and 46,899 applicatioii,fc* filed 
for pa tents, trade marks,labels, prints,etc. There wrt’c also 
12,345 patents which expired and 3,428 patents forfeited 
for non-payment of final fees. The four foreign countries 
leading in the number of patents is.sued to their citizens by 
this government are : England, 614; Germany, .5;X); Can- 
ada, 302, and BYance, 202. In the United States the .states 
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leading in number of patents issued to their citizens are : 
New York, 3,539; Pennsylvania, 2,270; Illinois, 1,876; 
Massachusetts, 1,793, and Ohio, 1,423. In proportion to 
population, however, Connecticut be<ids the list with one 
to every 927 people. Reports have been received from 
thirty-two foreign countries, including Great Britain, Ger- 
many, Russia and France, and the total number of patents 
issued by these governments from the earliest period uj) 
to Dec. 31, last, aggregate 981,9(il, against 562,458 so far 
issued by the United States. During the last twenty-five 
years twenty-five inventors have been granted more than 
one hundred patents each, the whole number granted to 
them within that period being 4,894. In these, “Wizard” 
Thomas A. Edison, of Orange, N. J., leads with 711, Elihu 
Thomson, the electrician, coming next. The greatest ac- 
tivity of the year was shown in detail inventions and ac- 
ces.sories to bicycles and in machines and processes for 
making the parts. Pneumatic tires have attracted the in- 
ventor, because of their now almost universal use on sul- 
kies as well as bicycles. 


MEETING OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 

The meeting of the American Society of Mechan- 
ical Engineers opened in the parlors of the Southern 
hotel, St. Louis, on the evening of May 19, with 
President John Fritz in the chair. An address of 
welcome was delivered by Col. E. D. Meier, of St. 
Louis, which was resjionded to by I’resident Fritz in 
an informal manner. After the addresses an in- 
formal reception was held, supplemented by a colla- 
tion. 

The session of the second day opened with the pre- 
sentation of reports of committees and of the tellei*s 
of the election of members. Mr. Win. T. Magruder 
presented an invitation to the society from various 
organizations of Nashville, Tenn., to hold the meet- 
ing oT next spring in that city in connection with the 
celebration of the centennial of that state, which is 
to be celebrated by the Tennessee Centennial Ex- 
position, which is to open May 1 of next year. The 
invitation was referred to the council for consider- 
ation. 

The first professional j)a])er which was read and 
discussed was entitled “Strength of C-ast Iron” by 
Mr. W. J. Keep, of Detroit, and while the author is 
a member of the committee on meth^ods of testing, 
this ])aper was presented without the responsibility 
of the committee. In reading abstracts of it, the 
author laid special stress upon the effect of silicon 
upon cast iron in changing white iron to gray 
and causing combined carbon to become graphitic, 
this being accompanied by softening, and a reduction 
of brittleness and an increase in the strength of 
small castings, but a decrease of strength of large 
ones by an increase in the size of the grain. ChaiTs 
wei-e given from which a founder may ascertain the 
amount of shrinkage which may be expected in a 
casting after the shrinkage of a test bar is known, 
and fi-om this the necessary amount of silicon which 
a casting should contain in order to get the desired 
amount of shrinkage may be ascertained. Other 
charts show a near approximation to the strength of 
castings of different sizes containing different pro- 
portions of silicon. 

The discussion was by Prof. C. H. Benjamin, Mr. 
Wm. Kent and Mr. Gus Henning. The latter gen- 
tleman showed that in taking autographic records of 
tests, especially upon cast iron, that the motion of 
the machine should be multiplied upon the diagram 
because of the fact that the variations are so slight 
as U) be obscured by the width of the line of the pen- 
cil in ordinary apparatus. The device in use by the 
Messrs. -Glsen was recommended, which multijdied 
the motion five hund]*ed times. This speaker did not 
believe that it was jmssible to obtain the modulus of 
electricity of such a conglomerate cemented mixture 
as is cast iron. 

Mr. Kent’s paper entitled “The Efficiency of a 
Steam Boiler, What is it?” was read by the author 
and brought out a lively and interesting discussion. 
The main argument of the paper was to show that 
the term efficiency as applied to a steam boiler was 
misleading and tended to an increase in the trouble 
existing among the makers and buyers of lx)ilers. It 
was shown that calorimeter experiments could not 
be relied upon to furnish accurate data as to the 
heating values of coals and there was also great diffi- 
culty in getting analyses of coal to check closely. 
The author strongly advised the use of the units of 
combustible and water per pound of coal instead of 
efficiency as a commei'cial standard. The efficiency 
varied from 73.82 to 85.83, according to carefully con- 
ducted investigation by different men, and units 
which involved such variations were not to be relied 
upon. If efficiency must be used in comparisons, the 
author urged that the specifications should plainly 
state the kind of coal to be used, the percentage of 
efficiency required, the manner of determining the 


efficiency, and if by analysis by what chemist, and if 
by calorimeter, by whose instrument. 

The discussion was opened by Mr. E. D. Meier, of 
bt. Louis, who called attention to the objection to the 
use of the unit in terms of combustible owing to the 
influence of the manner of firing upon the amount 
of ash produced. He would base comparisons upon 
coal as there was a premium upon dropping coal 
through the grates when the results were stated in 
terms of pounds of combustible. He agreed with Mr. 
Kent as to the advisability of specifying the form of 
coal calorimeter where one is used, and recom- 
mended comparing bo lers upon the basis of the heat 
values of coals. The discussion was taken up by 
Messrs. W. H. Bryan, J. B. Potter and Prof. J. H. 
Kinealy, of St. Louis, and also by Mr. A. A. Carey, 
of New York: Mr. Barnett LeVan, of Philadelphia, 
and Mr. Geo. I. Rockwood, of Worcester, Mass. The 
men having exjierience with western coals laid much 
stress upon the firing and were much less favorable 
to the unit of combustible than were the eastern rep- 
resentatives. Mr. Bryan had found no difficulty in 
regard to moisture in coal because of his practice to 
dry all the coal used in a test in the air for twenty- 
four hours. He also believed that coal could be sat- 
isfactorily sampled for calorimetric tests. Mr. Rock- 
wood thought that comparisons should be made only 
upon the basis of evaporation of water, for so much 
money which was the unit in which manufacturers 
were most interested. Mr. Carey recommended the 
selection of some particular tyjie of calorimeter be- 
fore comparisons of efficiency are made. He also 
era])hasized the importance of intelligent firing and 
thought that the boiler and furnace efficiencies 
should be separated in making comparisons. Special 
emphasis was placed upon the necessity of adapting 
the furnace to the coal which was to be burned. 
Prof. Potter argued against considering the combusti- 
ble owing to the effects of variations in fii-ingandthe 
losses due to characteristic moisture in the coal. He 
urged the use of more chemistry and calorimeter 
work rather than less and believed that heat values 
should be used in addition Uj references to evapora- 
tion per iKuind of coal. Mr. LeVan recommended 
that the engineer should be consulted before estab- 
lishing a specification for boiler j)erformance. Mr. 
Kent, in closing the subject, stated that he had not 
changed his opinion in regard to efficiency and ex- 
pressed the oi)inion that these comparisons had value 
among engineers but that they should be based upon 
some specified calorimeter,among which BertholetPs, 
Mahler’s and Haempel’s were mentioned as being 
most satisfactory. 

The next i)aper presented was by Mr. A. H. Eld- 
redge, entitled “Test of a Four-Cylinder Triple-Ex- 
pansion Engine and Boiler.” Its discussion was 
brief, and it was pointed out that the test was not of 
special value owing to estimations as well as to the 
fact that the performance of the engine was ])oor. 
The paper was not accompanied by any opinion or 
conclusions by the writer. 

A-pai>er by Mr. R. 8. Hale, entitled “Determining 
Moisture in C.’oal,’* followed, which recoi*ded work 
done in connection with the Steam Users’ Associa- 
tion of Boston, and it was shown that all known 
methods were liable to ei'ror, the chief of which was 
due to the chemical changes in coal which followed 
the application of heat in drying out the moisture. 
Mr. Bryan opened the discussion by stating that he 
dried the coal used for a test for twenty-four hours 
in the air before beginning the trial, which was done 
to avoid errors in sampling. Mr. Kent showed that 
often coal was used which was too wet for such treat- 
ment, and recommended drying it in a steam-jacketed 
sheet iron barrel from which the moisture was col- 
lected by a condenser. Mr. Gus .Henning recom- 
mended forcing dry air through the coal for the i-ea- 
son that this method did not heat the coal, and also 
because this method was rapid and easy of operation. 
Mr. C. W. Nason described an arrangement similar 
to a still, in w’hich the moisture could be driven out 
of the coal by heating, and collected by a worm in a 
barrel of cold water. 

After this discussion the second session adjourned. 
The third session on Wednesday evening was de- 
voted to the reading of the paper by Mr. H. F. J. Por- 
ter, entitled “Hollow Steel Forgings.” The ap- 
pointed time for this subject was at the final session 
of the meeting, but it was advanced to enable the 
author to illustrate the discussion by stereopticon. 

A large number of lantern slides were shown upon a 
screen, and the author presented an elaborate and 
exceedingly interesting story of the introduction of 
steel forgings in this country by the Bethlehem Iron 
Works, and showed the process of manufacture, the 
heavy machinery employed and the product of the 
works in the line of heavy forgings, among which 
there were many heavy cranks and propeller shafts, 
guns, special castings. Not the least interesting 


part of the talk was that describing the manufacture 
and testing of Harveyized steel armor plate for the 
battle ships, including that recently furnished to the 
Russian government. In this session, which was de- 
voted entirely to the manufacture of steel, Mr. John 
Fritz, president of the society, w^as given credit for 
the introduction of the compression of fluid steel and 
the introduction of hydraulic forging to hollow in- 
gots. After Mr. Porter’s paper Mr. Fritz gave a brief 
statement of his work in perfecting the single plate 
steel armour which took the place of the laminated 
armor which had been in use bp the navy of the 
United States. This was the result of eight years of 
constant work, during which time Mr. Fritz had 
been absent from the works but two entire days, and 
these were spent in looking up an engine for fur- 
nishing the hydraulic T)re8sure. 


THE IMPROVED SYSTEM OF THE AMERI- 
CAN SIGNAL COMPANY. 


1 he apparatus of the American Signal Company 
has been before the public for a sufficient length of 
time to permit of its l>eing considered a well-known 
system for the purpose of protecting highway cross- 
ings with railroads at grade. The company has been 
manufacturing road crossing signals for some time, 
the earlier forms of which employed track instru- 
ments. The latest system, however, avoids the use 
of such instruments, by the employment of track cir- 
cuits the arrangement of which is shown in Fig. 1. 
Four joints are shown insulated at A, B, C and D by 



Fig. 1 -TRACK INSULATION. 


the usual form of wooden track insulation. From the 
insulated sections, wires connected to the rails in 
the usual manner, are lead to the instrument box, 
which is placed upon the nearest convenient tele- 
graph pole. The arrangement of the apparatus in 
the box is shown in Fig. 2. in which the wires are 
numbered and the parts of the apparatus are lettered 
for assistance in the explanation of the operation. 
This apparatus is the one em])loyed foi* single track 
protection. The upper half of the Ik)x is partitioned 
f I om the lower and contains the controling instiai- 



Fio. 2.— INSTRUMENT BOX. 
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ments while the lower part of the box holds the 
batteries. 

Wire 1 is connected to rail 6, as shown in Fig. 1, 
and also connects with the battery which operates 
the controller. The wire 2 is attached to rail 7, and 
goes to the binding post 4, and the wire 3 connects 
the rail 8, to the binding post 3. The controller is 
connected to the battery direct by wire 5 of Pig. 2, 
through the binding post 5. Binding posts 1 and 2 
connect the controller to the bell apparatus, making 
a complete metallic circuit from the track, through 
the controller and the bell apparatus to the track 
again. A train passing from east to west. Fig. 1, 
closes the circuit between rails b and 7, energizing 
the magnet F of Pig. 2. This attracts armature G, 
and operates lever K, closing the circuit to the bell 
and sounding the alarm. At the same time the mag- 
net L and the rail 8 are cut out of circuit in which 
condition they will remain until the last wheels pass 
off of rail 7, when the armature G will be released. 
The circuit is broken and the lever K will automat- 
ically return to its normal position. The time re- 
quired for this last operation is 15 seconds. The con- 
troller which is adjusted to allow ample time for 
trains to pass entirely off of rail 8 will automatically 
reset itself for action. 



Fig. 3— the BELL APPARATUS. 

When a train is leaving the crossing on single 
track going from west to east, the circuit. Fig. 1, is 
closed between the rails 6 and 8 through the wheels 
and axles, energizing magnet L, and attracting 
armature M, which operates the lever N which 
raises the spidng that normally bears on contact S 
and cuts the magnet F out of circuit. This will pre- 
vent any action of the lever K and also prevent the 
closing of the circuit to the bell apparatus on the 
crossing. The controller will be reset for action in 
15 seconds after the last wheels of an east-bound train 
have passed off the rail 8. The arrangement for 
double-track is similar in principle to that shown foi* 
the single track, the mechanism becoming of course 
simpler on account of the absence of the necessity 
of providing for trains going in both directions over 
the crossings. 

The bell apparatus is illustrated in Pig. 3, together 
with the connecting wires, its operation being as fol- 
lows: When the circuit is closed by the controller at 
the crossing, the armature 32 of the bell apparatus 
is drawn to the right, the detent 26 is raised out of 
the notch in the drum 17, and is held suspended by 
the spring 24 until it is released by the trip pin 27, 
when it again falls upon the drum 17^ When the 
armature 32 is attracted to the magnet 30, the hinged 
contact plate 6 which rests upon it, falls against the 
contact point 28, causing the current from the bat- 
tery to be cut into the magnet 31 which operates the 
bell and also the rachet pawl 1. As long as the detent 
hook 26 rests on the drum 17 the armature 32 cannot 
fall back far enough to break the contact between 6 
and 28, consequently the bell must ring until the de- 
tent wheel 16 has made an entire revolution, when 
the hook will fall into the notch the circuit will be 
broken and the bell will stop. In the case of double- 
track application, if it should happen that a train 
reaches the circuit controller on one track, when a 


second train has nearly reached the crossing on an- 
other track, the detent wheel will make another rev- 
olution causing the bell to ring twice as long as it 
would had there been but one train involved. The 
main battery for operating the bell is contained in a 
box at the level of the ground at the foot of the post 
upon which the bell is supported, the bell being en- 
cased in a box with windows of wire netting. 

The battery employed consists of eight jars of one 
gallon each in capacity and employes oxide of copper 
and potash. It is reported to require refilling about 
once a year when the number trains opperating the 
signal does not amount to more than forty per day. 
The battery does not require protection from frost as 
it is said to withstand a temperature of 40 deg. be- 
low zero, and is therefore not affected by climatic 
changes. It is also stated that the battery will not 
polarize, but will work with a constant output until 
completely exhausted. The surface of the liquid of 
the battery is covered with a layer of oil which pro- 
tects it from evaporation. 

The company has opened an office at 533 The Rook- 
ery, Chicago, of which Mr. John McKinnon is in 
charge as western representative. Mr. George W. 
Smith is president and general manager of the com- 
pany, the general office being at 100 West Fayette 
street, Baltimore. Md. The com])any has all of the 
necessary apparatus for the protection of side and 
other secondary tracks, but for the protection of main 
lines the improved apparatus herein illustrated is 
employed. The special claims made for the appa- 
ratus are simplicity of construction and reliability. 
The batteries are not required to be placed under- 
ground. The company has recently issued a catalog 
setting forth the merits of the system which contains 
a number of references to railway officers who are 
using the devices. 


RAILROAD ETHICS.* 


H. 1). JUDSON. 

The system of discipline which obtains on the railroads 
of this country to-day is the one relic remaining of the 
practice of a generation ago. We have advanced in all 
other respects. In the construction of railroads the needs 
of the public have been met and discounted for years to 
come. In all other matters affecting transportation, rail- 
roads have kept abreast of the times and in harmony with 
the progressive spii’it of the age, but in the management 
of men they seem unable to advance beyond the point from 
w'hich they started when railroading was in its infancy. 

Some of the foremost schools and colleges of the country 
have adopted what is known as a self government system 
of discipline; a system which appeals to the intelligence 
and sense of honor of the pupil. Our transportation lines 
in whose employ are hundreds of thousands of “ children 
of a larger growth ” still cling to a system which savors 
too much of the master and man Idea, and, in the opinion 
of some, has nothing to recommend it but its age. 

We have made more progress in our methods of dealing 
with things than with men. We have improved our tracks 
till we have a road bed and rail section capable of sustain- 
ing the heaviest and fastest traffic; we equip our lines 
with the latest improved and most powerful locomotives ; 
we furnish the public with the most luxurious of coaches 
for their personal use, and with cars adapted to all classes 
and kinds of freight ; we transport passengers and freight 
at a cost below that of any other country and at a speed of 
which the earlier buildei*s of railroads never dreamed. 
But what are we doing for the improvement of the em- 
ploye on whom the integrity of our service depends? 

We spend considerable sums for laboinitories in which to 
test the materials which are to beu.sed in construction and 
repairs ; we know the history of every bit of wood ; the 
wearing qualities of our paints and oils; the tensile 
strength of each piece of iron or steel; we keep careful 
watch of the working of every new device, noting its per- 
formance with the utmost anxiety ; but what do we know 
of the men we employ? How do we satisfy ourselves of 
their fitness for the work, and, once in the service and 
charged with responsibility, what do we know of their 
habits and their tendencies? Employes are too often 
selected in a haphazard way by the head of a department 
who has need of his services at once with no reference to 
a higher purpose than present needs. 

More thought should be given to the capacity of the man 
to fulfil higher duties when called. However good a fire- 
man you may think a man will make, if you are satisfied 
ho has not the capacity to become a competent engineer, 
don’t employ him. A man may be strong and nimble 
enough to do duty as a brakeman, but if ne has not the 
making of a good conductor in him, don’t engage him. 

Being once in your employ, see that opportunity is given 
him to fit himself for advancement. What is our practice? 
Do we keep in touch with our men ? Do we counsel and 
advise? Do we aid and encourage? Do we acknowledge 
and approve everything meritorious or do we simply dis- 
cipline them for their shortcomings and leave them to be 
taken care of by other and different influences? And 
speaking of discipline, how is it administered? Do we 
inquire carefully into each offense? Do we consider the 
record of the offender, giving him credit for the good serv- 
ice he has performed? Do we intelligently weigh the effect 

* Abstract of a paper read before the Western Railway 
Club April, 1896. 


of the discipline on the seiwice and on the individual, or is 
the discipline prescribed by a subordinate who is some- 
times arbitrary and tyrannical and who, rejoicing in his 
power, uses it to wound and humiliate? 

Do we not, all of us, know of good and true men who 
have been well nigh ruined by unnecessarily harsh treat- 
ment at the hands of some bumptious official ? Do we not 
know of others who \^ere going wrong in a way that would 
lead to their dismissal and perhaps their ruin, who have 
been reclaimed and set aright by the kindly, considerate 
interest shown them by a superior? 

What is the object of discipline? Clearly to improve the 
service. The only way to improve the service is to im- 
prove the men. Are they being made better by the system 
which obtains? Obviously we have a higher grade of men 
than we had twenty years ago, but is the improvement 
not rather ill spite of our discipline than by reason of it? 
The man who early learns that harshness is less powerful 
than kindness in commanding the services of another will 
have best success with his men. Chastisement is too often 
regarded as proper discipline. Too many men in charge of 
others seem of the opinion that the only way a man can bo 
taught is to be made to suffer. “Touch his iwcketbook,” 
says one, “and he will not repeat the offense.” Rather, 
it seems to me, should discipline be educative. And if this 
is true, is not our system wrong? Not that our discipline 
is too strict or too lax. It is both. But the system, it 
seems to me, is defective. 

A man or a boy enters the shops of a great railroad and 
becomes at once a part of a groat machine. Nobody notes 
his coming or his going. Nobody notes that his work is 
good, that he is sober and industrious, though quiet and 
retiring. Some day he ventures to suggest to his foreman 
an idea which he thinks is good. He is told to attend to 
his work and not concern himself with something beyond 
his province. Naturally diffident, he is easily crowded 
into a corner, where he remains. He becomes indifferent 
and mechanical, takes no thought to surrounding condi- 
tions, but plods on because he must, working for the 
whistle and the pay car. 

He might have been encouraged to make suggestions 
and have become a more valuable man, but his foreman, 
from ignorance, jealousy it may be, or a desire to show his 
authority, or possibly, simply from a lack of knowledge of 
human nature, holds him down. Of course, there are 
“ Some men like some trees who agree with any soil, who 
grow and thrive in spite of blight or neglect and under all 
treatments,” but unless he have unusual pluck and courage 
and the skin of a pachyderm he will lose heart and receive 
a serious set-back. 

:He grows old in the service. He becomes unable to per- 
form as much as he once did. He is discharged to make 
room for a younger man. What with buying a home and 
raising a family he has been able to save but little. He is 
now old, without work and without means. What an 
inducement for good men to engage in railroad work. 

Perhaps he goes into train or engine service and in 
course of time comes to take charge of a locomotive or a 
train. He runs for years without trouble or expense to 
the company, when one day he is involved in an accident 
which josts considerable money. He is called before che 
superintendent or master mechanic, or both. The master 
mechanic is very busy and anxious to get back to his shops. 
The superintendent’s liver is working badly. They are 
both irascible and the man is summarily disposed of by 
being sentenced to thirty days— not hard labor, better in 
many case, if it were — but thirty days enforced idleness. 
For with all our progression we have not progressed 
beyond the old-fashioned way of punishing for accidents. 
Thii'ty days in which to go and come at will, degraded 
before his family and his fellows. Thirty days for the 
street,, perhaps the saloon and the gaming table. The 
thirty days has cost him one hundred dollai's, more or less, 
though profiting the company nothing, and he returns to 
work with a feeling that he has been unjustly treated and 
nursing his wrath against the day wlien trouble comes to 
the hated corporation. Nothing can be worse for company 
or for men than unrestrained power in the hands of a 
passionate or narTOw-minded man. One subordinate with 
a quick temper and a sharp tongue, who thinks more of 
showing his authority than of keeping good men satisfied, 
can sow more discord in a minute than the most diplomatic 
manager can eradicate in a year. 

1 venture nothing in saying that half the strikes which 
railroads have suffered might have been averted by more 
considerate and intelligent treatment of employes by those 
in immediate control over them. I go farther and say 
that, in my opinion, if heads of departments were more 
broadminded and level-headed, used more moderation, 
appealed more to reason and less to force, the older and 
more conservative labor organizations would exhibit a 
more tolerant spirit, and the younger and more pernicious 
ones would die of atrophy. 

It may be, in the case cited above, that a fair and impar- 
tial investigation was held and the man given every oppor- 
tunity to present his side of the case. It may be that the 
official was tactful and courteous in his treatment. In 
that case there need be no sting with the sentence. It 
may be he had notions of his own about suspending the 
man, Lut something had to be done, and all the wisdom of 
railroad managers has, as yet, devised no scheme, at least 
has put into general practice no scheme more rational 
than depriving a man of his wage and subjecting him to 
enforced idleness. 

A few of the smaller lines and at least one large system 
in the east, one important western line and certain divisi- 
ions of others have put into effect a system of disciplining 
men which does away entirely with suspensions. There 
are other features, each one of which is an innovation, but 
the abolition of suspensions is what distinguishes the plan. 
On one road where the system has been in effect since 
June, 1894, the testimony of both officials and employes is 
to the effect that it works exceedingly well. 
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One superintendent posts upon a bulletin board a sum- 
mary of each case investigated, with the discipline im- 
posed. Another keeps a debit and credit account with 
each employe in which their good deeds are recorded as 
well as their lapses from good practice. Another gives a 
reward to an employe whose record for a year shows clear. 
It would seem as though it were only right to commend 
meritorious service as well as to condemn that which is 
reprehensible, but I can understand how it might be diffi- 
cult to do this where a man’s good record consists not in 
having done anything conspicuous or particularly note- 
worthy, but is simply perfect, through uneventful ser- 
vice. 

One superintendent who is practicing the new system 
says, referring to the difficulty in determining how to 
credit a man for his good deeds, “At least once a year a 
complete investigation or ‘round up,’ as it may be termed, 
of every man’s record is to be made. This is either by an 
examination of the man himself on train rules, bulletin 
instructions, etc., or by inquiry among the man’s supe- 
riors as to his work and general competency as exhibited 
during the previous year. This gives an opportunity of 
putting down on the record how the man has i)assed on 
examination or how he stands in the opinion of his super- 
iors, as, for example, he may be said to have passed or to 
stand very well, well, or fairly well, poorly, or even bad- 
ly.” This looks like a sensible way of arriving at it. 

I ask the club should we not have some well definedsys- 
tem? It may not be possible, perhaps not desirable, to 
bring about absolute uniformity of discipline, so much 
depends on the cii*cu instances and on the man, but gen- 
eral princioles can be laid down. The management can 
say what may be done and what may not, and these in- 
structions will leave considerable latitude for the superin- 
tendent or department head. 

It is not practicable to prescribe in advance just what 
punishment shall be meted out to each man for each of- 
fense. Is it not true that what is good discipline for one 
would be bad for another, the offense being the same? No 
man who studies human nature but appreciates that what 
is meat for one is poison for another. The employe who 
is self-willed, obstinate and destructive cannot be man- 
aged in the same way you manage one who is conscientious 
and desirous of approval. And again, are not some of us 
led into discriminating for or against certain classes of 
employes? I am persuaded that men are sometimes dis- 
ciplined for belonging to certain organizations, and at other 
times the fatal error is made of disciplining one who be- 
longs to no order more severely than we would one high in 
the councils of organized labor. Neither race, creed or 
condition should ever govern in the enforcement of dis- 
cipline. 

It is desiable to have the superintendent or head of de- 
partment in close touch with his men. It is desirable to 
have perfect confidence between them. It is the testimony 
of those who have tried the new system that it conduces 
to this end. It is desirable to have employes feel free to 
inform officials of anything they may see going wrong or 
to suggest anything which, in their opinion, will improve 


ing them except their age in the service. The record 
shows them to have been suspended time and again, they 
having never done anything quite bad enough to merit 
discharge. Each suspension is held to have expiated the 
offense and so they remain to the detriment of the whole 
service. It would be better to be relieved of such men. 
Under the new plan when a man’s suspensions (which ho 
does not servo) have reached so many or so much he is 
discharged, and the necessity for future action of this kind 
is minimized by the greater care which is to be used in 
the selection of men. Discharging a man who has served 
the company long, even though not particulaaly well, is a 
serious matter, and before his case is decided it should be 
carefully reviewed by some one from whose decision there 
can be no appeal, and once discharged he should not be 
re-employed. 

Abolition of suspensions and the other features of the 
improved system are not the only means necessary to bring 
railroad employes to the highest standard of efficiency. 

Corporations ought to do more, it seems to me. in the way 
of providing attractive rooms with congenial and bene- 
ficial surroundings at division points, or wherever large 
numbers gather. This will have the effect of keeping many 
a man from being led into temptation, and an occasional 
plunge into a clear pool will give him that condition “next 
to Godliness” which is so much desired. An insurance 
which provides against sickness or accident ought to ob- 
tain on everv large system and be participated in by both 
company and men ; and it should go farther. If we expect 
those who enter our service to make a life work of it we 
ought to assist them to provide for their old age and their 
dependents when they are gone. A fund should be estab- 
lished for this purpose, to which, of course, ever y employ^ 
who expects to benefit by it should contribiTte. 

The railroad manager of to-day has to deal with as seri- 
ous problems as ever puzzled mankind and has enough to 
engage his time and his abilities without any contention 
with his men ; and railroads have need, as never before, of 
the co-operation of their men. Nobody needs to be told 
that an intense prejudice ’ exists against corporations ; 
o/tentimes blind and unreasoning, but none the less potent. 
Many influences are at work to discredit railroads and de- 
plete their revenues. Our own employes are often found 


kingdom and himself as the ruler thereof will regard this 
condition as a barren ideality. The manager wlio meets 
his men only when trouble arises and then regards them 
as conspirators may think of it as an “irridescent dream,” 
but the man who keeps close to his men, who believes in 
them and teaches them by his example to believe in him, 
knows that a closer relationship and a more i)erfect confi- 
dence is possible. 

In bringirg about the era of greater friendliness on the 
part of the people toward railroads, which must come if 
transportation lines are to be allowed to earn sufficient to 
maintain the present excellent standard of efficiency, rail- 
road employes are to play an important part. When they 
come to feel that friendship which has been defined as a 
community of interest, they will be a power for good. 

Many believe that a system which will provide for a 
more careful and systematic selection of employes, a more 
rational discipline while in the service and a wise arrange- 
for their support, when by reason of old age or infirmity 
they are incapacitated for work, will go far toward^bring- 
ing it about. 

PHILADELPHIA & READING TUNNEL AND 
SUBWAY IN PHILADELPHIA. 


Among the lai’ge pieces of engineering work con- 
nected with the elimination of grade crossings in 
cities, perhaps the most interesting now under way 
is that whereby seventeen crossings will be abolished 
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the service, and if the scheme of discipline mentioned 
above shall have no other effect it will serve a good pur- 
pose. 

One way to have more conscientious men is to have more 
conscientious officials who know their men and appreciate 
their fidelity to duty. We cannot too strongly insist that 
investigation shall be thorough and fair and impartial. 
This plan involves closer application and closer study of 
individuals on the part of those who manage men. It will 
require patience and fortitude, but this will be repaid by 
the better knowledge of their men which will result. 

I trust it will not be inferred that I favor a less strict 
discipline. Far from it. I am not at all sure that discip- 
line should not be more strict in many cases, but discip- 
line may be strict without being harsh or oppressive, and 
I ask the club, is not the present system wrong and the 
manner in which it is too often prescribed an injury to both 
company and men? Of course, employes are to be dis- 
charged under the new plan as they are now, for flagrant 
violation of rules, for dishonesty, for intemperance, dis- 
loyalty or insurbordination, or when the superintendent, 
after a careful study of the man and his work, believes 
him too indifferent or too incompetent for the company’s 
interest. 

Every railroad has in its employ men who have no quali- 
fication for the positions they hold and no reasons for hold- 


identified with movements which result in embarrassing 
laws, and supporting men who base their claim to office on 
their hostility to railroads. Sometimes this is from igno- 
rance, sometimes from a desire to “feed fat some ancient 
grudge.” We wonder at it, and it is strange and inconsis- 
tent, but is the employe more at fault than the official? 

Sometime we shall see an organization of railroad men 
which will be all powerful and effective for good. It will 
be composed not of employes alone, organized to force con- 
cessions from railroads which they can ill afford to give, 
but an organization of employes and officials whose object 
shall be to protect themselves against unfriendly legisla- 
tion and against all the forces that war against their mu- 
tual interests. Sometime railroad men will understand 
that it is only as their employer is prosperous that they 
can hope to be. Sometime they will learn that the design- 
ing politician who seeks to array the people against the 
railroads for selfish and partisan purposes, and the walk- 
ing delegate whose chief function is to foment trouble and 
incite disorder, are not his best friends. But this will only 
come when railroad officials have demonstrated to their 
employes that they have an interest in them and a genu- 
ine regard for their welfare. It will only come when the 
doubt and distrust which exists on both sides shall be re- 
placed by something like perfect confidence. 

The superintendent who looks upon his division as a 


in the city of Philadelphia on Pennsylvania avenue 
by the Philadelphia & Reading Railroad. The plans 
and specifications for this work have been completed 
and bids have been invited for carrying out the 
excavation and construction. The work is specially 
difficult, owing to the lai-ge number of important in- 
dustrial establishments which must be provided for 
and further complications were found in connection 
with the problems of drainage, and those introduced 
by the presence of Fairmount I^ark made tunneling 
necessary. We are indebted to Mr. Thomas M. 
Thompson, director of the department of public works 
for the drawings from which the accompanying 
illustrations were made, and also for the following 
description of the works: 

Immediately u])on the passage of the ordinance of 
the councils authorizing the construction, the de- 
partment of public works beiran the preparation of 
the necessai’y plans to carry out the work, and with- 
in a few months received bids and placed under con- 
tract the entire system of sewers required to drain 
the depression made by lowering the tracks some 25 
ft. below their present level. None of the existing 
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systems of sewers were of sufficient depth to meet 
the new conditions and entirelj'^ new sewers were re- 
quired. One of the main systems begins at Thir- 
teenth and Buttonwood streets, passes south on 
Thirteenth to Callowhill, thence on Callowhill to 
Twenty-third, and thence over Powelton avenue, 
Twenty-fourth and Wood streets to the Schuylkill 
river. This system acts as an interceptor for the 
sewers on the cross streets, draining the roadbed of 
the depressed subway and tunnel and the territory 
to the north. The second principal system inter- 
cepts the present sewer on Thirtieth street at Penn- 
sylvania avenue, extends on Pennsylvania avenue to 
Twenty-fourth street, crosses under the proposed 
tunnel on the line of Twenty-fourth street, and emp- 
ties into the Schuylkill on the line of Powelton 
avenue. 


into six contracts has been completed. It embraces 
three and one-half miles of sewers generally from 
20 to 40 ft. beneath the surface of the streets, and vary- 
ing in size from 12 inch T. C. pipe 10 ft. 6 in. diame- 
ter. In order to cause the least inconvenience to 
travel it was specified that the work should, wher- 
ever possible, be constructed in tunnel, with shafts 
to the surface of the street at intervals. Ffty-two 
shafts were opened and about 65 per cent of the total 
work was constructed in tunnel. Driving tunnels 
and constructing sewers beneath the streets, in the 
heart of a great city; maintaining the flow in exist- 
ing sewers and other municipal structures; requiring 
blasting in the closest proximity to industrial estab- 
lishments containing delicate machinery; meeting 
treacherous quicksands through which the sewer 
must be constructed; fighting the tides where the 
construction extended through old wharves with the 
foundation below the level of low tide, required the 
greatest diligence on the part of engineers and con- 
tractors in order to accom])lish the desired end. In 
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street and Fifteenth street are to be carried over this 
depressed yard on bridges and by slightly raising 
the grades of the streets The connection to the 
Baldwin Locomotive Works and to the present level 
of the warehouse at Sixteenth street is to be made 
by means of inclines with 5 per cent grades operated 
by ordinary locomotives. 

Connection to the works of Messrs. William Sellers 
& Co., and A. Whitney & Sons is to be made by means 
of an hydraulic lift placed on the south side of Penn- 
sylvania avenue, east of Seventeenth street. This 
lift is to be capable of raising a locomotive and three 
loaded cars at the same time from the level of the 
depressed tracks to the pi*esent level. A bridge over 
the subway will connect the north with the south 
side between Sixteenth and Seventeenth streets. 
The Baldwin Locomotive Works, between Seven- 
teeth and Eighteenth streets; the elevator of the 


Philadelphia Grain Elevator Company at Twentieth 
street, and the Knickerbocker Ice Company’s plant 
west of Twenty-first street are to be connected with 
the subway by means of inclines with 4 and 5 per 
cent grades, operated by ordinary locomotives. Con- 
nections to the works of Bement, Miles & Co. are to 
be made from the lower level. The triangular yard 
between Twentieth and Hamilton streets and Penn- 
sylvania avenue, now occupied by the Philadelphia 
&; Reading Railroad Company, is to be excavated to 
contain the new engine, freight house and repair 
shops and Twenty-first street carried over the yard 
upon a bridge. These parts of the work may be seen 
in Fig. 1. 

Just east of Twenty-second street the tunnel is to 
begin. It consists of a single span, brick arch, 52 ft. 
span. 8 ft. 8 in. rise, designed to provide for four 
tracks, and will extend from the above named point 
approximately to the present entrance of the Balti- 
more & Ohio tunnel west of Twenty-sixth street, a 
distance of 2,910 ft. A cross-section which shows 
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involving, as they do, a very large number of prob- 
lems of all kinds of construction. Among the most 
difficult of these may be mentioned the work of un- 
derpinning and supporting the many large buildings, 
warehouses and elevators, while the excavation is 
carried on and the masonry retaining walls built prac- 
tically beneath their foundations. Again the opera- 
tion of blasting the rock immediately adjacent to 
large buildings will require the utmost care in order 
to avert damage. Special machinery or methods for 
doing this excavation will be required. 

All the present water and gas pipes and electrical 
conduits must be cared for and maintained during 
the operation, and either carried on the bridges or 
depressed beneath the subway, and railroads connec- 
tions must be kept up with the various industrial 
establishments, and with temp)orary freight yards of 
the railroad company. The design of the large 
hydraulic lift and the ventilation of the tunnel, are 
also worthy of special mention. 

The following information regarding the ventila- 
tion of the tunnel maybe of interest. The approved 
general plans for this work contemplate a complete 
system of artificial ventilation by means of two fan 
stations placed on the north side of the tunnel. The fan 
stations will divide the tunnel into four almost equal 
sections, the stations being located about the middle 
of each section. In each station there will be two 
fans of about 20 ft. diameter drawing the foul air and 
gases from the tunnel through openings at intervals 
of about 150 ft. leading from the roof of the tunnel 
to the conduits which are located on the north side 
of the tunnel and parallel to it. The grade of each 
line of conduits is so arranged that any condensation 
will run to the fan stations where it will be properly 
provided for. The conduits are 11 ft. in diameter at 
the fan stations and decrease to 6 ft.. 6 in. at the 
ends. 

The fans will be driven by electric motors and will 
discharge into stacks high enough to prevent any 
inconvenience to the surrounding i)roperties; and the 
conduits at the stations will be arranged so that the 
fans can be connected to either line of conduits, or 
one fan can exhaust from both in case of a break- 
down or repairs being made. Each fan will have a 
capacity of about 150,(XX) cu. ft. per minute, and 
the entire plant will thus have a combined capacity 
of 600,000 cu. ft. per minute, or about one-fifth 
the entire cubic contents of the tunnel. It is thus 
expected that the entire contents of the tunnel will 
be replaced every five minutes. On the side of the 
tunnel fresh air intakes will be provided each with 
an area of 35 sq. ft. They will be connected on the 
level of the rail in the tunnel, and the openings into 
the street will be located in grass plats between the 
curb and the sidewalk. They will be placed midway 
between the exhaust openings. The power required 
to operate the electric motors will be obtained from 
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The entire sewerage system which was divided 



Fig. 3.— sections OF SUBWAY AND TUNNEL SHOWING PORTAL. 


spite of these and many other difficulties these sew- 
ers have been finished in a satisfactory manner. 

This preliminary work is completed and every- 
thing is in readiness to begin upon the main work of 
construction. At the time the plans for the sewers 
were prepared the work of preparing the detail 
plans for the construction of the subway and tunnel, 
and making the connections to the various industrial 
establishments along the line of Pennsylvania ave- 
nue was begun and pushed rapidly. Separate studies 
were required of each connection in order to secure 
a satisfactory and economical arrangement. The 
plans as completed provide for a very slight change 
in the grade of Twelfth street, the railroad being car- 
ried over it as at present. At Thirteenth street the 
railroad tracks will cross at about the present level 
of the street, requiring the lowering of the street to 
pass under the tracks. Between Thirteenth street 
and a point near Sixteenth street, the entire sjiace 
between the north side of Callowhill street and the 
north side of Pennsylvania avenue, is to be excava- 
ted, forming the depressed freight yards of the Phil- 
adelphia & Reading Railroad Company. Broad 


also the ventilating arrangements is given in Fig. 2 
A cross-section of the subway is shown in Fig. 3. 
Owing to the heavy traffic contemplated and to the 
very large dimensions of the tunnel a complete sys- 
tem of artificial ventilation, with side exhaust con- 
duits, fresh air intakes and two fan stations, has been 
designed to provide the requisite supply of h’esh air. 
It has been found necessary to widen Pennsylvania 
avenue from Twenty-second street to Fairmount ave- 
nue on account of the construction of the tunnel, 
and after the work is completed the avenue over the 
tunnel will be paved and provided with grass plats, 
making a magnificent boulevard and an appropriate 
entrance to Fairmount Park. West of the present en- 
trance of the Baltimore Ohio tunnel, the tracks 
will be carried in a gradually ascending open subway 
to the present level of the tracks at Thirtieth street. 
The present footway bridges over the tracks at 
Twenty-seventh, Twenty-eighth and Twenty-ninth 
streets will be reconstructed in their present posi- 
tions. 

The engineering difficulties in the construction 
of a work of such magnitude are many and various, 


a power house to be located at about Nineteenth 
street. This power house will also supply the power 
for operating the hydraulic lift at Seventeenth 
street. 

The department of public works has made careful 
and exhaustive studies of the best methods to be at- 
tained in carrying out this work, the results of which 
appear in the plans and specifications. The remaining 
work has been divided into 21 contracts for the pur- 
pose of letting and construction, and over 600 general 
and detail drawings have been prepared. 

The ordinance of councils authorizing this work 
appropriates $6,000,000 for its construction, of which 
amount the Philadelphia & Reading Railroad Co., is 
ton pay one-half. 

The officials in charge of this work are Mr. Thos. 
M. Thompson, director of the department of public 
works; Mr. George S. Webster, M. Am. Soc. C. E., 
chief engineer, bureau of surveys; Mr. Joseph M. 
Wilson, M. Am. Soc. C. E., consulting engineer, Phila- 
delphia & Reading Railroad; Geo. E. Datesman, C.E., 
principal assistant engineer, bureau of surveys; Mr, 
Samuel Tobias Wagner, M. Am. Soc. C. E., first as* 
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sistant engineer in charge of the work; Mr. R. I. D. 
Ashbridge, C. E., second assistant engineer in charge 
of construction; Mr. Charles H. Swan, C. E., chief 
draftsman. 


A SELF-COOLING CONDENSER.* 


LOUIS R. ALBERGER. 

It is the object of this paper to present to the attention 
of the society a practical condensing apparatus for use 
with steam engines, and one that, while operating without 
a natural water supply, gives results that compare most 
favorably with those obtained in the ordinary manner. 
Because the circulating water employed to produce the 
condensation of the steam is cooled by the apparatus for 
reuse in itself, it is called a self-cooling condenser. It de- 
pends, however, for its effectiveness upon the capacity of 
atmospheric air to c^riy off heat and moisture when 
brought into intimate contact with heated water. 

Broadly considered, the air becomes the condensing me- 
dium in the place of cold water as ordinarily employed, 
and, on account of its general distribution, the process 
can be performed at any place that may be desired. The 
adoption of this machine gives to all users of steam power 
a means of economy heretofore commercially unavailable, 
except to those whose engines are in close proximity to an 
abundant natural water supply. Non-condensing engines, 
in any loctditv, can be run condensing, with all the ben- 
efits that accrue, by the use of a vacuum. In the installa,- 
tion of a new steam-power plants, the highest types and 
most modern practice of compound and triple expansion 
condensing engines can be used, without reference to the 
quantity of water available, except to provide a sufficient 
amount for boiler feeding purposes. 

The idea of cooling the discharge water from the air 
pumps and reusing it in the condenser is an old one, and, 
in fact, steam plants are in operation in which the heated 
discharge water is delivered into a pond and allowed to 
cool to as low a temperature as possible before being used 
again. Open pans placed in the yard adjoining the engine 
house, or on the roof of a building, have been found fairly 
serviceable in a few instances where the structures weie 
of sufficient expanse and were strong enough to support 
the weight. Both of these methods of cooling water are 
slow, and, as only the surface exposed to the air is active 
to any great extent, very large areas are required ; and, 
furthermore, they are uncertain, as they rely upon the 
favorable conditions of the wind and atmosphere for any- 
thing like satisfactory results. 

In Europe the heated water is sometimes pumped upon 
upon a pile of brush or fagots, and in that way caused to 
expose a large surface to the air. Modified and somewhat 
improved forms of this plan have been used for a long time 
on the island of Cuba, in connection with vacuum pans, in 
the manufacture of sugar, at places where water is scarce, 
the prevalence of trade winds adding much to the reli- 
ability and effectiveness of these contrivances. 

Killeaux, who is credited as being the inventor of mul- 
tiple effect evoporating apparatus, many years ago sug- 
gested the use of gunny bags, suspended by one edge and 
arranged in a series, with a space for the circulation of 
the air and a device for supplying the heated water along 
the upper edge of the bags. He found, however, that the 
cloth, subjected to the combined action of heat, moisture, 
and air, decayed very rapidly, and its use was soon aban- 
doned. In Hungary and Germany expensive constructions 
quite like Killeaux’s are in use, wooden plates orpartitions 
being substituted for the gunny bags. The plates are hung 
in a parallel series a few inches apart. It is very desir- 
able, and at the same time time difficult, to maintain an 
even distribution of the heated water along the edges of 
the plates, so that each plate will present a thoroughly 
wetted surface to the action of the air, and elaborate 
means are adopted to secure that result. The heated wa- 
ter is taken from the air-pump discharge and elevated by 
means of an additional pump to the top of the structure. 

As distinguished from the above methods, in which the 
exhaust steam is brought in contact with the water, numer- 
ous forms of so-called air or evaporative condensers have 
been devised and used with varying success. 
They consist of a series of tubes or hollow plates ex- 
posed to the atmosphere, into which the steam from the 
engines is exhausted, the steam being condensed, and the 
water resulting from the condensation, after being freed 
from the lubricating oil from the engine, is fed into the 
boiler. This system was experimented With for a long 
time on the London underground railroad, where its suc- 
cess would have been very desirable. The surface re- 
quired to merely condense the steam without producing 
even a moderate degree of vacuum was very large, and the 
machine, to be full of effect, was bulky and expensive. 
The efficiency of this type of condenser can be increased by 
continually wetting the surface of the tubes exposed to 
the air. Aside from the cost, which prevents its commer- 
cial use, it possesses a very great practical disadvantage 
in that the whole structure, including the tubes, with their 
fastening devices arranged to accommodate expansion and 
contraction, requires to be air-tight against atmospheric 
pressure. 

It is obvious that such methods and constructions, while 
interesting and in a limited way operative, would be inap- 
plicable to the large majority of steam plants of considera- 
ble capacity with which we are familiar, and which have 
become so necessary for modern mill, electric light, and 
railway purposes during the last few years. 

An apparatus for this purxx)se, undone that can be safely 
employed as a reliable portion of a steam-power plant, 

♦Abstract of a paper read before the American Society 
of Mechanical Engineers, May, 1896. 


must be simple and compact in construction, thoroughly 
durable, and so completely under control as to be practi- 
cally independent of changes of wind and weather. These 
features are to be found in the self-cooling condenser, as 
illustrated in section in the accompanying engraving. It 
consists of two parts— the condenser, in which the exhaust 
steam of the main engine or engines is condensed, and the 
tower, in which the heated discharge from the condenser 
is cooled to a proper temperature to be used again for the 
further condensation of exhaust steam. The tower con- 
sists of a cylindrical steel shell open at the top, supported 
upon a suitable foundation, and having fitted at one side a 
fan, the function of which is to circulate a current of air 
through the tower and its filling. This filling consists of 
layers of cylindrical tubular tiling, which rests upon a 
grating supported by a brick wall extending around the 
circumference of the tower. The heated discharge water 
from the condenser enters the tower at the side, passes up 
the central pipe, is delivered on the upper layer of tiling 
and over the wdiole cross section of the tower by a dis- 
tributing device consisting of four pipes, which are caused 
to rotate about the central water pipe by the simple reac- 
tion of the jets of heated water issuing from one side of 
each pipe after the manner of a Barker’s mill. The water 
thus delivered spreads over the outside and inside surfaces 
of the walls of the tiling, and forms a continuous sheet, 
which is presented to the action of the air. The tiling, 
which is preferably six inches in diameter and twenty-four 
inches long, is placed on end in horizontal layers, one upon 
the other, and packed as clo.sely as possible, the walls of 
each individual tile of each successive layer being disposed 
so as to come opposite the air spaces of the next lower 
layer, breaking joints. 

Assuming that each tile rests on only two others, a given 
quantity of water, placed on any one tile in the top layer, 
will be divided over at least two tile in the second layer, 
three in the third, four in the fourth, and so on, until it 
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becomes spread over fifty-four in the lower layer on the 
grating. The practical importance of this extremely 
effective distribution of the water, due to the mere ar- 
rangement of the filling, has been demonstrated in a tower 
where the distributer was purposely stopped, when the 
efficiency of the apparatus was found to be so slightly im 
paired that the difference was not noticeable in the engine 
room. The air is distributed in an equally good manner, 
and there is a large free area with e(iual facility for its 
passage upward over the entire cross section of the tower. 
The heated water falling through the tower is cooled by 
three processes: first, radiation from the sides of the 
tower; second, the contact of cool air; and third, evapora- 
tion. This latter is by far the most important, as the evap- 
oration of a pound of water in this way carries off about 
1,0(K) units of heat, and enables a pound of steam to be con- 
densed in the condenser. As quite a proportion of the 
cooling is done by the first two processes, the evaporation 
of water in the tower must be less than the water formed 
by steam condensed in the condenser. Consequently the 
supply of circulating water is constantly augumented and 
requires no replenishing. The cooled water falls from the 
grating to the subsiding tank at the bottom, and is from 
there drawn by the condenser to again perform con- 
densation. 

There is constantly coming into the system water from 
the city mains or other source to feed the boilers. There 
is constantly going out of the system the water evaporated 
in the tower, an amount that is less than that which comes 
from the steam condensed, and the slight overflow from 
the suction tank that will carry off the oil and gi*ease that 
come from the engine with the exhaust steam, and which 
would tend to accumulate in the suction tank. 

In situations where the water to be had for boiler feed: 
ing is so impure as to form objectionable scale in the boil- 


ers, a modification of the apparatus may be used to great 
advantage. This modification consists in the substitution 
of a surface condenser with air and circulating pumps for 
the jet condenser and pump. 

The circulating pump draws the cool water from the suc- 
tion tank, passes it through the tubes of the surface con- 
denser and the tower and back again in a continuous circuit 
to the suction tank. The exhaust steam from the main en- 
gine brought in contact with the outside of the tubes is con- 
densed. The pure water thus formed, together with the 
air and uncondensable vapor, is removed by the air pump 
and delivered to the hot well, from whence the water is 
fed to the boilers. The loss to the circulating water by 
evaporation in the tower must needs be made up from the 
source of water supjfly. 

The floor space occupied by the cooling tower of this 
self-cooling condenser is not excessive, as will be appre- 
ciated when it is understood that an apparatus suitable 
for 1,000 horse power is only 17 ft. in diameter and 30 ft. 
high. The suction tank, which is placed directly under 
the tower and in the foundation, is 8 ft. in diameter and 
7 ft. deep, and contains about 2,000 gallons of circulating 
water, this being a sufficient quantity to fill the condenser 
pump, pipes, and tower on starting up, and to carry on 
continuously the transfer of heat from the exhaust steam 
to the atmospheric air. The location of the tower may be 
on the engine room floor, on the top of the building, 
or in the yard, the latter place being well adapted. 
It may be at any reasonable distance from the engine and 
the condenser, and connected to the latter by one pipe for 
the heated and for one the cooled circulating water. The 
distance is only limited by the friction of the water, which 
depends, of course, upon the size and directness of the 
pipes. A machine that the writer has in mind is 150 ft. 
away from the engine room, and as the fan is driven by an 
extension of the line shafting, the fan is set in operation 
at the first movement of the main engine, the condenser 
in the mean time having been started and a vacuum ob- 
tained. 

The fan for the circulation of the air requires but very 
little power for its operation, and careful tests have shown 
it to be less than 2 per cent of the power of the main en- 
gine during the maximum requirements of summer, while 
the average for the year in this climate will not exceed 
per cent. The fan may be driven by an electric motor, 
belting from the main shafting, or by a small steam en- 
gine, as the conditions of the situation may render most 
desirable. The latter method is usually preferable, as the 
speed can be more easily regulated to suit the require- 
ments. 

It may be well to mention a feature of superiority of the 
self-cooling condenser over a condenser dependent upon a 
natural water supply such as is usually to be had, especi- 
ally when used in connection with steam engines subject 
to great variations of load, as are found in electric railway, 
rolling mill and similar irregular work. It is substantially 
correct to say that not less than half the condensing ap- 
paratus in use in connection with stationary engines are 
located so as to be compelled to lift the injection water at 
least 16 feet, and a number as high as 20 to 22 feet. This 
is caused by the fact that the stations or mills, if they are 
alongside of a river, are usually placed ujxjn moderately 
high and firm ground. The result of this arrangement is 
that, in case of a sudden overload of the engine by which 
steam may be carried three-fourths of the stroke instead 
of one-fourth of the stroke as normally, the condenser is 
not capable of maintaining the full degree of vacuum, and 
when the vacuum falls, as it must necessarily, unless a 
very large and extravagant amount of water is being 
passed through the condenser, to a point below that due to 
the suction lift plus the friction in the pipe, say to twenty 
inches, then the water is lost entirely, and the engine 
must either be run non-condensing or the condenser cooled 
off and started by means of a forced injection from some 
outside source. This is a very undesirable occurrence in 
an electric railway station, as can readily be understood. 

With the self-cooling condenser, however, having the 
suction lift reduced to a few feet, and a supply of water on 
hand entirely free from debris or foreign material such as 
would cause the stoppage of the injection supply, an over- 
load may come to the condenser and the vacuum tempor- 
arily fall to a point as low as ten inches without becoming 
entirely lost. Just as soon as the cut-off again takes place 
at an earlier point, the vacuum will return to the normal 
degree without the extreme annoyance of shutting down 
or of cooling and priming the condenser. 


NATIONAL CONVENTION OF RAILROAD 
COMMISSIONERS. 

The eighth annual national convention of railroad 
commissioners was called to order in the rooms of 
the Interstate Commerce Commission, in Washing- 
ton, on May 19, by the Hon. H. R. Billings, of Michi- 
gan, chairman. In addition to the members of the 
Interstate Commerce Commission, all of whom were 
present, only fourteen states were represented at the 
meeting. After the call of the roll, the chairman 
addressed the convention as follows: 

The Chairman— Gentlemen of the convention, to me it is 
an honor to be a member of this national convention of 
railroad commissioners, and upon assuming the duties of 
presiding officer, allow me to express my appreciation of 
the high honor which has been conferred ui)on me by be- 
ing selected to preside over your deliberations. 

Perhaps it w'ould notbeoutof place for me to make a few 
remarks by way of suggestions, which will draw our at- 
tention to some of the purix)ses for which this convention 
s called. 
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We have met here, some of us many times before, to 
learn of each other ; to build up and enlarge the useful- 
ness of our position ; to make the office of railroad com- 
missioner in each of the several states a power for good ; 
to discuss methods and means, and adopt such plans 
as will make the state supervision of railroads by the com- 
missioners of the several states more uniform and effi- 
cient. It is desired that we get together that we may 
move forward with concerted action on well-established 
lines of public policy. 

There is reason for this union of action, as railroad 
business is not confined to state lines. The same cars and 
coaches move on continuous lines through the several 
states, necessitating the cooperation in carrying out any 
general needed refonii by government regulation. 

The question of reasonable rates, uniform classifications 
of freight, safety methods of heating and lighting cars, 
automatic couplers, air brakes, and other safety appli- 
ances can not be so well perfected or made effectual by a 
state acting singly as by a concerted action of all the 
states. An exchange of thought by such representative 
men as make up this body can but result in good to the 
people and at the same time establish a standard of fair- 
ness to the railroad companies. 

It is well for us, at this time, to keep in mind the pres- 
ent status of raili*oad interests. The great wave of build- 
i.ig railroads for speculative and other puriwses has gone 
by. The phantom that there were large returns for money 
invested in railroads has vanished, and they must now 
prove their actual value and reason for their existence. 

There was a time when railroads were the petted 
wards of the people, the state, and even the nation. 
Every village, city, and state wanted railroads, and 
were ready to contribute, with lavish hands, to aid in 
their construction. Money was given, the country was 
bonded, and lands donated to build railroads; and add to 
this enthusiasm and substantial encouragement the Amer- 
ican zeal for speculation, and we have the forces which 
brought forth this great network of railroads. But this 
condition of affairs has changed ; the fostering hand has 
been withdrawn and the question that confronts us now' 
is, can these railroads be made self-supporting? There is 
no question as to those that are favorably located ; they 
can survive without a doubt and prove their necessity by 
fair returns. But with many of the weaker roads the 
problem is unsolved. 

The energy and effort that was put forth to build 
up and foster is now* largely directed in tearing 
dowrn and destroying. Many politicians’ stock in trade, 
the winning card in a game of votes, is an attack on rail- 
roads. The vote-getting office seeker proclaims to the 
people that railroad corporations are all powerful, and 
through this modern humbugging process seeks their sup- 
port, knowing that corporations at the ballot box, as well 
as before court jurie£>, are weak indeed. In safety he may 
say, “Elect me to office and 1 will give the railroads a 
twist.” When we count the number of railroads in the 
hands of receivers to-day the momentous fact comes to us 
that reaction has set in and many railroads are getting a 
twist with vengeance. 

We are confronted with an almost insolvable 
problem — to give justice to the railroads and at the 
same time be just to all the people. Cheap 
and rapid transit is revolutionizing the business world ; it 
is building up and tearing down ; destroying the business 
in one locality and building it up in another; making one 
rich, another poor. To one the transportion is too cheap, 
to the other it is too dear. In agricultui'e cheap transix)r- 
tation of farm products has nearly wiped out the New 
England farmer; has brought those of the middle states 
upon their knees and built those up farther west, while 
those of the extreme west clamor that rates are too high 
and that all profits are absorbed in transportation. Cheap 
passenger fares are destroying the business of country 
merchants and small villages and building up and concen- 
trating business in large cities. The great cities wrant 
passenger fares still cheaper, and make them so by fre- 
quent and cheap excursions, thus enabling large depart- 
ment stores to absorb the trade for many miles around. 

This business revolution can not bo stopped, but every 
effort should be made to protect the wreak against the 
strong. No two prices should be allowed. No wholesal- 
ing of transportation should be permitted. Every form 
of discrimination should be prohibited. All legislation 
and rulings of commissions should be in the line to pro- 
mote safety, equality, and stability. 

The committee on program pre.sented the follow- 
ing report: 

1. Paper of A. B. Stickney. 

2. Paper by W. B. Clough. 

Rei>orts of committees appointed to report to this con- 
vention : 

I. Railway statistics. 

II. Uniform classification. 

III. Legislation. 

IV. Protection of public interests during railw'ay labor 
contests. 

V. Regulation of state and interstate electric railways. 

VI. Powers, duties, and actual work accomplished by 
the several state railroad commissions during the year. 

VII. Government control and government regulation of 
railways. 

VIII. Safety av>pliances. 

IX. Pooling of freights and division of earnings. 

Additional topics : 

I. Demurrage and transportation delays. 

li. Overcharges and undercharges. 

III. Delays attendant upon enforcing orders of railroad 
commissions by procedure in the courts. 

The paper of Mr. A. B. Stickney, president of the 
Chicago Great Western liailway, was next present- 


ed. (This paper will be found on page 290.) A paper 
on the “Influence of the Interstate Commerce Law 
on Railway Traffic Earnings,” by Mr.W. P. Clough, 
of the C. St. P. & Mo. Ry., was next read. Refer- 
ence to this paper will be made in a succeeding issue. 

The report of the committee on railw ay statistics 
was next submitted and ordered printed. The report 
of the committee on classification was passed until 
the following day. 

Next followed the report of the committee on 
protection of public interests during railway 
labor contests in which the use of the army 
and of the injunction as a means for accomplishing 
this result, was deplored and the ground taken that 
inasmuch that prevention is better than cure, pub- 
lic interests will be best protected by avoiding 
strikes through mediation, conciliation and arbitra- 
tion. The repoi’t of the committee on regulation of 
state and interstate electric railways was next pre- 
sented, in w'hichit w'as held that in view of the rapid 
growth of these enterprises there was much need of 
wholesome legislation and regulation, and that the 
matter should be committed to the railway commis- 
sioners of the various states, it being thought desir- 
able that the laws governing the same should be uni- 
form. The subject of the powers, duties and actual 
work accomplished by the several state railroad 
commissions during the year, was next taken up. 
The report consisted of a number of letters from the 
various commissions, which were listened to with in- 
terest. Following these reports was that of the com- 
mittee on government ownership, control and regu- 
lation of railroads, which was supplemented by a pa- 
per on the same subject by Mr. .Tames W. Latta, sec- 
retary of internal affairs of the state of Pennsylva- 
nia, after which the convention adjourned to the fol- 
lowing morning. The subsequent proceedings will 
be noted next week. 


TURRET LATHE AND SCREW MACHINE. 

The accompanying illustrations are reproduced from 
photographs of a turret lathe and screw machine re- 
cently brought out by the Niles Tool Works Co., of 
Hamilton, Ohio, and specially adapted for railroad 
work. The weight of the machine is 5,000 pounds, 
and, as this would indicate, it is a stiff, rigid tool, 
which will handle heavy work with facility and dis- 
patch. The spindle is large in diameter and hollow 
for allowing stock to pass through. The chuck will 
grasp any form of stock and the jaws are opened and 
closed by power throughout the entire range from 
one-half an inch to full opening which will admit 
stock 2 in. in diameter. 

A gibbed carriage is provided having front and 
back tool posts and also carrying a die plate in a 
hinged arm. The dies are opened at the end of a 
cut so they can be quickly backed off. The carriage 
has a power feed through a screw located centrally 
in the bed which allows of cuts being taken by the 
carriage tools while the turret tools are in use. This 
feed screw also engages the turret so both the car- 
riage and turret may be fed in either direction sim- 
ultaneously. The turret has automatic adjustable 
feed stops for each tool and will operate when feed- 
ing in either direction. These stops ai*e placed on 
the front of the machine where they are entirely free 
from chips and dirt and may be readily and quickly 
adjusted. 

Long work can pass through the turret without in- 



Fio. 2.— TOOL HOLDER. 

terfering with the action of the tools. An oil pump 
and reservoir are provided with convenient pipes 
and all chips and dirt are separated from the oil be- 
fore it reaches the pump. The illustration. Fig. 1, 
8ho>.s the general appearance of the machine, and 
Figs. 2 and 3 show two of the turret tool holders. 
The machine includes the following equipment: 
Automatic chuck, all sizes without change. 
Automatic stop feeding* device. 

Carriage, with front and back tool post. 



Fig. 3.— tool HOLDER. 

Opening die plate and arm, with eight sizes of dies 
from i to li in. 

Solid die holder, with dies from i to li in. (stan- 
dard.) 

One turning tool with eight bushes, from i to li in. 

Two box turning tools, with turning posts and 
back rest. 

Four tool holders, one drill and center holder. 

One stock gage. 

One oil pump, countershaft and wrenches. 

A taper tool (turning) with former, can be fur- 
nished, if desired. 



TURRET LATHE AND SCREW MACHINE— Fio. 1 .— Front View. 
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Western railroads are purchasing small lots of 
steel rails with more freedom and rail makers say 
there is better inquiry but no signs as yet of anything 
like old time activity. Managers of many railway 
properties have explained to rail makers that they 
will take advantage of the earliest favorable condi- 
tions to extend lines determined upon and prosecute 
repairs. Rolling stock continues in moderate de- 
mand. Locomotive builders believe the latter half 
of the year will be much better than the first half. 
The average of steel prices is a trifle lower than 
thirty days ago. Pig iron is accumulating. Middle- 
men's billits still unsettle prices. Plate and struc- 
tural mills are doing more work than in April, and 
it appears now that July and August requii’ements 
will be quite heavy. Consumptive requirements do 
not press hard in any direction. 


The president of the Chicago Great Western 
Railway is cei*tainly nothing, if not radical. What- 
ever he considers to be a correct principle of action, 
whether it relates to the building of a railroad or 
the declaration of principles which should govern its 
operation, is adopted with but little regard for con- 
sequences. That Mr. Stickney is not afraid to tell 
the truth has been abundantly attested, and because 
his public utterances and commonly of that charac- 
ter, they are always interesting as well as readable. 
His latest declaration concerning railway matters is 
in the form of a jiaper presented to the convention 
of railroad commissioners held in Washington dur- 
ing the current week, and which is published in full 
in this issue. The burden of the paper is to the 
effect that government having authorized railroads 
to perform for it a delegated function, is obligated to 
see that sufficient funds are provided to guarantee its 
proper performance. That railway charges are not 
so much a matter of compensation as of tax and 
should be so regulated as to insure enough revenue 
above operating expenses to permit the payment of 
an equitable return upon the securities of the road; 
which securities being issued under the authority of 
the government are prima fade entitled to recogni- 
tion. The paper is recommended as worthy a care- 
ful perusal even though either its premises or con- 
clusions may not be generally accepted. 


It is well known that the original mechanical 
laboratory at Purdue University was destroyed by 
fire and a valuable lesson is drawn by Professor Goss, 
in the topical discussions before the American So- 
ciety of Mechanical Engineers, from the effects 
of the fire upon machinery in the building, 
which tended to show that the damage to 
machinery which was supported upon solid 
foundations, was very much less than to these 
machines which on account of not being placed 
upon good foundations were allowed to fall by the 
burning away of the supports. Three causes for 
damage were mentioned, namely: Tne falling of the 
machinery, the falling of the i*oof timbers and walls 


upon the machinery, and the action of the heat itself. 
The damage to the machinery which was properly 
supported w'as comparatively slight. Castings with 
large flat surfaces, either plain or ribbed, were found 
in some cases to have suffered from fire cracks, but 
heavy castings of good design with very few excep- 
tions did not suffer from the heat. In case of fire 
the light attachments to machines are of course lia- 
ble to damage from the falling of timbers and other 
portions of the roof or of the floors above, and it is to 
be expected that bushings and babbitt will suffer to 
greater or less extent dependent upon the heat to 
which they are exposed, but the good condition of the 
well supported machines after the fire would seem to 
point to the advisabilty of putting in permanent 
foundations for expensive heavy machines. 


The convention of railroad commissioners held 
in Washington during the current week, was slimly 
attended, showing a declination of interest in the 
meeting by the commissioners of the various states. 
It is somewhat difficult to understand why this 
should be the case. The proceedings of the con- 
vention both in the matter of papers and discussion 
are generally speaking of a high order, and there 
can be no doubt but that those commissioners who 
have attended these meetings in years past have 
derived much benefit therefrom. At the time of 
going to press the final proceedings of the conven- 
tion have not been received and no knowledge is had 
as to the meeting for next year. It may be possi- 
ble, however, that the convention has adopted the 
suggestion made at previous sessions and selected 
some other place than Washington for its next meet- 
ing. Railroad commissioners are much like other 
men and need the incentive of new scenes in order 
to induce their attendance. The mechanical asso- 
ciations of the railroads have found the attendance at 
their regular meetings largely increased by reason 
of their varied selection of the place of meeting, 
and it is probable that if to the attraction of the con- 
vention itself could be added the sojourn of a few 
days ac one of the many popular summer resorts 
each year, the convention which now seems doomed 
to die a lingering death might be revivified and made 
both profitable and pleasurable. 


A valuable suggestion as to the location of a 
condenser of a steam engine with reference to the 
cylinder was given to the mechanical engineers in a 
topical discussion, by Mr. John H. Cooper, who 
pointed out the fact that the condenser of the New- 
comen engine was too close to the cylinder. This is 
rather a play upon words because the condenser of 
that engine is in the cylinder— the two are combined 
and consequently the economy of the engine is sac- 
rificed. To go to the other extreme, he had found 
that an exhaust connection to the condenser which 
was fifty per cent longer than the engine bed showed 
almost no vacuum in the cylinder even when a very 
satisfactory vacuum was obtained in the condenser. 
In view of the fact that condensers are likely to be 
applied in future to a number of engines which were 
originally built for the high pressu!*e principle, the 
matter of how to connect the condenser is likely to 
become important information. Mr. Gooper's con- 
clusion cannot be put in terms of feet and inches, but 
it is clearly shown that the condenser must be far 
enough away from the steam cylinder to prevent the 
cooling of the cylinder and the connection must be 
short enough to admit of the steam getting into the 
condenser without its standing in the pipe uncon- 
densed. It is recommended as a good plan to gage 
the length of the connection somewhat in relation 
to the speed of the engine, and Mr. Cooper appar- 
ently advocates a long pipe for a slow speed engine. 
It is difficult to agree with him in this for the rea- 
son that it would seem necessary whether an engine 
is running fast or slow to have the steam condensed 
at the earliest possible moment in order to obtain 
the f^dditional effort upon the piston at a point as 
near the beginning of the stroke of the engine as 
possible. 

Although instances of unreasonable and arbi- 
trary action on the part of members of trade unions 
aj-e not wanting, some cases are worthy of special 
notice. One of this kind lately happened in connec- 
tion with the plant of the Brown Hoisting & Con- 
veying Machine Company of Cleveland. According 


to our advices, it appears that on a recent Saturday 
morning a committee of the men waited upon the 
manager and requested that the afternoon be given 
them as a half holiday. The question was already 
under consideration, but the contracts of the com- 
pany were such as to make it doubtful, in event of 
granting the request, if certain contract work could 
be gotten out on time, and a week’s further consider- 
ation was asked for; but although not openly refused, 
when the noon hour came, all the men, numbering 
some seven hundred, walked out of the shop. The 
working men in general have too few holidays, and 
that these men in particular should have been per- 
mitted to lay off Saturday afternoons if they so de- 
sired will be admitted, but that working men have 
any right to abridge their hours of labor pending 
the completion of contracts predicated upon the ex- 
isting basis, is denied. It is of course understood 
that every man in the works of the company in ques- 
tion had a perfect right to quit work on Saturday 
noon or at any other time he saw fit, but having so 
quit without the consent of the managers of the 
plant he forfeited all rights to re-employment on Mon- 
day morning. Had the managers in this case seen 
fit to employ other hands to take their places, no 
doubt a strike would have resulted, and then we 
would have heard of the right of appeal to arbitra- 
tion, but it is difficult to see wherein the man who 
arbitrarily decides upon his own course of action has 
any right to insist that an arbitration committee 
shall decide for the other party. In the case in 
question the first issue w'as that of a half holiday. 
This the men decided of their own motion and with- 
out the consent of the compan3\ Upon what ground 
would it be claimed that had the company chosen to 
discharge every man concerned in the affair, the 
men had any cause for grievance or ground of appeal 
to arbitration. This journal recognizes the fact that 
because of existing conditions, the laboring man is 
entitled to far greater consideration than he has 
been wont to receive, but it also believes that when 
the laboring man ignores the corresponding rights 
or others and assumes to regulate his own actions 
regardless of his obligations to others, he forfeits all 
right to anything but exact justice. 


The law concerning the use of track scales on 
grain shipments in the state of Kansas has been de- 
clared inoperative and the movement toward a clean 
bill of lading is temporarily checked in that state. 
On some accounts this is a fortunate outcome of the 
attempt to improve the conditions attaching to the 
shipment of grain. That a shipper is entitled to a 
clean receipt for whatever property he delivers to a 
railroad company is undeniable, but in the matter of 
bulk grain the difficulties attaching to the question 
are many and not easy of solution. It is not enough 
that the exact amount of grain loaded in a car be 
known at the shipjiing point. The out turn at desti- 
nation must also be a determinable quantity, and in 
order to do this it is probable that some modifica- 
tions of the present methods of handling grain both 
at the shipping and delivery points, will be neces- 
sary. Promiscuous delivei*y at the option of the 
shipper will certainly have to lie abandoned for no 
railroad company can ascertain actual weights on 
delivery unless it can absolutely control same. For- 
tunately American ingenuity is making at least one 
part of the problem solvable. Automatic scales of 
absolute reliability both as to weight and record can 
now be obtained and the degree of perfection to which 
this matter has been carried is attested by one which 
has been in use in Chicago four years and which has 
weighed during that time over ten million bushels 
without a mistake in either quantity or record. The 
placing of scales of this character in the weighing 
room of country elevators, in charge of the agent o"f 
the railroad, under lock and key, would afford a 
means of absolutely determining the amount loaded 
into the car. Possibly a similar arrangement at de- 
livery points in charge of official weigh masters or 
inspectors would give a corresponding service. Some 
different arrangement would of course be necessary 
for the handling of track grain, perhaps to the ex- 
tent of exempting such shipments from the issue of 
clean bills of lading. It is obvious that any success- 
ful movement in this direction can only be accom- 
plished through the united efforts of those most in- 
terested in the matter and possibly the surest and 
quickest way to reach this end is for the shippers to 
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equip their elevators with automatic weighing ma- 
chines so ai*ranged as to be absolutely under the 
control of the station agent, and then refuse to ac- 
cept anything except a clean bill of lading on ship- 
ments. Should such a course be deemed desirable it 
should be done by the united action of the grain ship- 
pers after conference with the railroads; and in any 
event ample notice should be given to permit of ade- 
quate facilities for determining out-turn weights be- 
ing established at the various terminals by the car- 
riers. That some such arrangement will ultimately 
be adopted is beyond doubt, but how soon it shall be 
established is a matter which rests largely with the 
shippers themselves. 


RAILROAD ETHICS.” 


In the papei* on “ Railroad Ethics,” presented to 
the Western Railroad Club by Mr. H. G. Judson, and 
which is published in this issue, are four points 
which seem to call for special notice. Not that the 
the paper is in any sense weak for it is well 
worth the most careful study, but attention is called 
to these particular points by way of emphasis. With 
the paper, as a whole, no fault can be found. It is 
true that the title is somewhat broader than the sub- 
ject, as only one particular phase of railroad ethics 
is therein considered, but that is perhaps a fortunate 
error. 

It would appear that the only mistake made by the 
author in his treatment of the subject, is his position 
as to the selection of men. He says: “ However good 
a fireman you may think a man will make, if you are 
satisfied he has not the capacity to become a compe- 
tent engineer, donT employ him,” and again, “ a 
man may be strong and nimble enough to do duty as 
a brakeman, but if he has not the making of a good 
conductor in him, donT engage him.” The position 
taken by Mr. Judson in this respect seems to be de- 
cidedly unethical. The truer policy is to give every 
man an opportunity to make the most possible out of 
himself. To refuse a man possessing only the capac- 
ity to make a first-class fireman the opportunity of 
doinf> this, is to work an injustice to him fully as 
great as if, possessing the additional capacity to be- 
come an engineer, he was not afforded the opportu- 
nity. So, also, in the case of the brakemen and con- 
ductor, cited by the writer in question. A man may 
make a good conductor who never has twisted the 
brake wheel. The one demands executive ability, 
while the other simply requires apprehension of duty 
and faithful adherance thereto, and to refuse to em- 
ploy a man possessing the latter qualification because 
of his lack of certain other abilities, is to reduce the 
grade of the service as well as to inflict an unneces- 
sary hai'dship upon worthy individuals. 

It is of course better that a man should come up 
through the ranks to the higher positions in railway 
service, but it is by no means necessary to efficient 
service. Many of our best railroad officials know 
comparatively little — indeed nothing by way of actual 
experience — of the details of railroad service. No 
doubt they would be better officials, did they possess 
this knowledge, but other qualifications more essen- 
tial being present, the lack of familiarity with de- 
tails is properly not considered controling. So also 
with the choice of men. They should be selected 
with due regard for the qualifications necessary for 
the duties to be performed. If such qualifications 
are supplemented by abilities of a higher order, 
these should be given preference when opportunity 
offers, but a man should never be refused employ- 
ment in one grade of service simply because he lacks 
ability to be useful in a higher sphere. 

As already stated, the above named point is the 
only one in the entire paper subject to adverse criti- 
cism. The paper abounds in valuable suggestion. 
The writer is almost epigrammatic in many of his ut- 
terances. ‘‘One way to have more conscientious men 
is to have more conscientious officials,” is one of 
these. Mr. Judson recognizes the fact that the ap- 
plication of this principle involves a large amount of 
study and close association with the men on the part 
of those who manage them, but he is confident that, 
given patience and fortitude this will be repaid with 
much better results. So also his suggestion that 
‘•corporations ought to do more in the way of pro- 
viding attractive rooms with congenial and beneficial 
surroundings at division points or wherever large 
numbers gather. It is probable that this work can 


be best performed through the medium of the Y. M. 
C. A., as has been so thoroughly demonstrated by 
President Ingalls in connection with the Chesapeake 
& Ohio road. The true theory at the bottom of in- 
creased efficiency is the improvement of the personnel 
of the men and it is of little use to attempt much, in 
the line of improvement during the hours of duty if 
the surroundings of the men when off duty are of a 
demoi’alizing character. 

Possibly the most important and far reaching sug- 
gestion so far as it relates to the welfare of the roads 
themselves, is that of promoting a greater friendli- 
ness among the people at large by means of the in- 
fluence exerted by the entire body of railroad men. 
If railroads are to prosper — and upon their prosper- 
ity depends the efficiency of the service they are to 
perform— this must be in some way accomplished, 
and for this purpose no better means can be used 
than to promote the hearty co- operation of the entire 
body of men in the railroad service. 


STEEL RAIL FAILURES. 

The physical character of steel is a subject which 
demands, and is now receiving, a great deal of at- 
tention, and there are good reasons for thinking that 
information which may be obtained from close study 
of this material,beginningat the blast furnace and ex- 
tending through a number of years of the life of steel 
in such service as that to which it is subjected in the 
form of steel rails, is not by any means exhausted. 
There are remarkably few cases of failures of steel 
considering the vast amount of this material which 
is in use, and yet the accidents, when they do occur, 
are much more serious than formerly when traffic 
was slower, and the seriousness of derailment varies 
with a very high exponent of the speed. This fact is 
sufficient to warrant the expenditure of considerable 
energy in studying the causes of rail failures, such for 
instance as that at St. Neots, on the Great Northern 
Railway of England on November 10 of last year, an 
account of which was given in the Railway Review 
of March 7, 1806, page 134. There is yet something 
■ mysterious about this accident in which a rail broke 
into seventeen pieces and the exhaustive reports of 
the Board of Trade experts are not satisfying as 
giving an explanation of the remarkable occurence. 
With heavy weights on driving wheels and having 
given thirteen and more years of continuous service, 
it would not be surprising to hear of the breakage of 
the rail, but how about those seventeen pieces with 
sixteen breaks across the rail, which in nearly all 
cases were square? Mr. Andrews explained the ac- 
cident by a microscopical examination which showed 
anumber of minute flaws in thesteel which developed 
after the rail was put into service, through one of 
which the first fracture was believed to have occurred. 
On page 129 of the issue referred to,some microscopi- 
cal flaws in steel are illustrated, magnified to a great 
extent. It is probable that Mr. Andrews' theory is 
correct but some other interesting investigations 
have recently been conducted in Germany which 
have an important bearing on the subject. 

Under the caption,” Why do Rails Break?”the Rail- 
road Gazette recently published a translation of a 
paper by Mr. A. R. V.Dormus, read before the Austrian 
Society of Civil Engineers and originally published 
in the Zeitschrift Oest. Ing. und Arch. Vereines. 
These tests were made with a view of ascertaining the 
causes for the breaking of rails upon one of the Aus- 
trian 'trunk lines using basic Martin steel of two sec- 
tions weighing sixty-three and seventy-one pounds 
per yard. These rails were found to stand drop tests 
satisfactorily and were brittle and hard when pulled 
in the testing machines. The conclusions based upon 
tests of fifteen rails rolled in 1893, are exceedingly 
interesting. It was found that test bars from the 
top of the rail have less strength but greater elonga- 
tion than in other parts of the section, greater 
strength but less elongation was found with speci- 
mens cut from the center of the head. Pieces from 
the web have greater strength and greater elonga- 
tion, and from the base, less strength and greater 
elongation were found. A second series of tests 
proved that the strength is fairly even all over the 
section near that rail end which is rolled from the 
lower end of the ingot, but the differences increase 
upon a])proaching the other end. The tests seem to 
disprove the opinion that as in rolling more work 
is exerted on the web than on the flanges and again 


more on the flanges than on the head of the rail, 
therefore these degrees of effort are believed to cor- 
respond to different ultimate resistances and that- 
the web is stronger than the flange, and the flange is 
stronger chan thehead of the rail. They also seem 
to disprove the theory that the wheel rolling process 
increases the density of the materiabnear the surface 
of the rail. 

A number of carefully prepared etchings were 
made which showed a clearly defined division of the 
rail into two parts, a shell and a core, with a distinct 
line of separation between the two and often the core 
was found to be porous as if worm-eaten. It is also 
interesting to note that after carefully checked 
chemical analysis, the strength was found to be 
greater in the bars having more foreign ingredients. 
The tests taken altogether are believed to prove that 
the great differences in strength occurring in the 
same rail section are caused by segregations in the 
ingot. The shell on the outside of the rail is found 
to be homogeneous and it corresponds to the raxndly 
hardening outside shell of the ingot. The core of 
the rail corresponds to the slowly hardening core 
steel of the ingot in which the segregation takes 
place to the greatest extent. The result of this mix- 
ture, as it might be termed, of elastic limits is seen 
in the broken rails. The highest test figures are ob- 
tained from bars taken from the web which contains 
mostly core steel and therefore show great strength 
and because the two layers of shell steel on the out- 
side protect the surface of the bars against injury, 
that is against ])remature imlling, therefore test bars 
cut partly from the shell and partly from the coredo 
not represent the true character of the steel. The 
reason for breaking when large segregations are 
present, is that this defect, as it may be called, pro- 
duces a hard strong core with sometimes hardly ap- 
preciable elongation so that the core itself carries 
the load and the effective section of the rail is lim- 
ited by the area of the core. 

These experimenters conclude that longitudinal 
breaks in the rail heads- are caused by vibrations pro- 
duced by the rolling load. Shell shaped breaks in 
the head were shown by etching never to extend be- 
low the surface of the core and it is thought that 
they are due to a separation of the shell from the 
core at the hardening surface due to the cold 
straigtening of the rails. The number of breaks is 
found to be much largei* in new rails than in 
those which have been used for sometime. The num- 
ber soon becomes constant where it remains for some 
years and then increases again rapidly. The large 
number of breaks at first is the result of existing de- 
fects, and after these are removed the rails are 
thought to wear until the core is laid bare due to 
abrasion of the surface at which stage the rails break 
up frequently into a large number of little pieces, 
due to the brittleness of the structnre. It is there- 
fore to be inferred from these tests that the theory of 
deterioration of quality of the rail due to the action 
of the wheel is erroneous and rather than this the 
breakages, especially those which occur like that at 
St. Neots, are to be explained by the brittleness of 
the core which has its full effect after the tough ex- 
terior has been worn down. The St. Neots rail was 
worn down five-sixteenths of an inch before the ac- 
cident and it would therefore seem that Mr. Dormus’ 
theory is borne out in practice in this case. 

This authority observes that a thick crust of shell 
steel appears desirable in the interest of safety. He 
also considers that the drop test is not an adequate 
method for testing steel which is subject to consider- 
able abrasion, at least as long a steel practically 
homogeneous and always alike is not to be obtained. 
With reference to the chemical requirements, he re- 
fers to the mistake of specifying carbon only and does 
not consider chemical requirements advisable 
beyond limiting the ingredients which produce 
segregations by stating the maximum allowed 
percentage of phosphorus in the top butt 
end of the rail as well as an upper and lower 
limit for silicon. This writer does not incline 
to the opinion that the wheel-rolling process has the 
decided influence upon the character of steel which 
many authorities ascribe to it. He believes that by 
distributing the inequalities of the ingot over a long 
beam, they will become less apparent and they can 
be actually reduced by due caution in the blowing 
and pouring of the steel by its mechanical treatment 
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and by giving it the correct temperature in finishing 
and allowing it to cool properly. The argument in- 
volving the core theory is well borne out by the 
etchings made in this investigation and on some ac- 
counts it seems that herein are the best explanations 
for the peculiar failure in England. It is doubtful, 
however, as to the correctness of the inference that 
the rolling action of the wheels has no effect upon 
the character of the steel and this theory is difficult 
to relinquish even in the face of these exhaustive 
tests. 


The Civil Engineers’ Club of Cleveland. 


At the meeting of the Civil Engineers’ Club, of Cleve- 
land, held May 12, 1896, Mr. E. A. Sperry read a pai>er on 
“Steam Engines for Direct-connected Electric Gener- 
ators,’’ describing his invention by means of which the 
generator makes two revolutions at each stroke of the en- 
gine. In the discussion which followed some interesting 
facts regai’diiig rotary engines and steam turbines were 
presented. Messrs. K. L. Newman, S. W. Hayes, A. M. 
Waitt, C. O. Arey and W. B. Cowles were elected to active 
membership, and Messrs. W. J. Walker, S. B. Sheldon, H. 
P. Fairfield and Wm. Secher were elected to associate 
membership. 


RAILWAY CORPORATIONS-RAILWAY RATES 
—LIMITATIONS TO THE STATES 
CONTROL OF RATES.* 

A. B. Stickney, President of the Chicago, Great Western 
Railway Co. 

The problem which has engaged the attention of the 
American people as much as any other during the last 20 
years is presented by the question : Has the government 
the right to control the rates charged by railway compa- 
nies ; and, if so, what limitations are there to the author- 
ity of the government in this respect? 

The authority of the government depends upon the 
nature of railway corporations and upon the essential char- 
acteristics of the revenue they collect. 

When the controversy commenced a quarter of a cen- 
tury ago, it was the contention on the part of the compa- 
nies that railway corporations were private corporations, 
engaged in the private occupation of the “common car- 
rier,” and that the amount of compensation which they 
should receive for their services should be fixed by con- 
tract, expressed or implied, without interference from the 
government. 

Granting the premises of their contention, the American 
people were in no condition to deny their conclusion ; for 
if there is any economic principle which is universally 
admitted by this people it is that prices of all articles of 
commerce, including services (at least in their domestic 
commerce) must be fixed by the natural laws of untram- 
meled trade ; that is to say, by free competition in the open 
market. 

Early in the controversy, however, the advocates of gov- 
ernmental control disputed the private corporation theory, 
and after years of discussion the highest courts have de- 
cided that railway companies are not private, but qiLoai 
public corporations, and in this view the best thought of 
the country seems to coincide. 

The distinction between a public and a quasi public cor- 
poration is obscure in the public mind. A q^tasi public cor- 
poration is a new identity. 

Before the advent of railway corporations there were 
only two classes— private and public corporations. 

A private corporation was an association composed of 
individuals created for the puriwse of conducting some 
business which in its nature could be conducted by an in- 
dividual ; or, in other words, for the purpose of exercising 
an individual function, such as trading, manufacturing, or 
the carrying of goods for hire, either on the free highways 
of the seas or of the land, as the case might be. 

The title to the property of the private corix)ration 
vested in the corporation and the members of the corpora- 
tion wore stockholders; in effect, owners of undivided por- 
tions of the common property. 

A public corporation was a corporation organized for the 
purpose of exercising limited governmental functions. A 
county, a city, and a township, in America, are illustra- 
tions of public corporations. 

The property ^within the jurisdiction of a public corpor- 
ation was owned in severalty by the members, over which 
the corporation had a limited authority to incumber with 
debt, to levy and collect taxes, and to exercise other gov- 
ernmental functions. 

The principal difference, therefore, between a private 
and public corporation relates to the functions they were 
organized to perform and the ownership of the property. 

When the controversy over the rights of the govern- 
ment to exercise control of railway rates arose, it became 
important to investigate the essential qualities of railway 
corporations. 

Then it was discovered that a new class of corporations 
had come into existence, which had no name in the law 
dictionaries. It was found that railway corporations were 
technically neither public nor |)rivate, but possessed points 
of resemblance to both. In respect to form and the property 
the yowned they resembled private corporations, but in re- 
spect to both the purposes for which they were organized 
and the functions they were authorized to perform they 
were public corporations. So for want of a better name the 
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courts called them quasi public corporations. The Latin 
word quasi is placed before English words to express re- 
semblance. Hence a qu isi public corporation means a cor- 
poration resembling a public corporation, or which is partly 
a public corporation. 

The public characteristic of the railway corporation pre- 
d^ominates, because the prime purpose of the organization 
is to peifform a public or governmental function. It may 
be said that the particular governmental function which 
railway companies perform is of the first importance, lying 
at the foundations of the whole fabric of civil government. 
Indeed, it is not putting it too strongly to say it is neces- 
sarily coincident with the foundation of civilization. For 
the foundation of civilization is private ownership in land. 
The parting of the way between that nomadic condition 
which preceded and the civilization which followed began 
with private ownership of land. The first man who fenced 
in his quarter section of the earth’s surface, and put up 
notices that he claimed to own it, and that he proposed to 
build on it a home for himself and his posterity, and to de- 
fend the possession against all outsiders, was the great 
forefather of civilization. 

With the private ownership of the land came the neces- 
sity of highways. The two are inseparable; at least, the 
first cannot exist without the latter. 

The individual ownership of land is not a natural right, 
in the sense that any man can trace the title of the land 
which he possesses back to a deed from the Creator, or in 
the sense that he is entitled to its possession because he 
made it. 

Therefore it seems that the highest natural title to the 
land is vested in all the people in equal, undivided por- 
tions. But the same conditions which made governments 
necessary made it necessary that a limited individual own- 
ership of land should be recognized, and in process of time 
the logic of civilization vested the paramount title of all 
the land in the sovereign or government, as the represen- 
tative of all the people, the government in turn granting 
the right of possession of limited areas to the individual; 
but upon conditions. 

One of these conditions is, that the sovereign or govern- 
ment, but no one else, may again take possession, by due 
process of law, and upon payment of a just compensation, 
of the whole or any part for a public use. The most im- 
portant of the public uses for which land may be thus 
taken is for the purpose of public highw'ays. 

But there is no authority in the government, or in any 
one else, to take by process of law, or otherwise, private 
land for a private road or for ain private use. The pre- 
rogative of sovereignty to take private property for public 
use, without the consent of the owner, is delegated to rail- 
way corporations, and without such authority it would be 
impracticable to build railways. This fact alone would 
seem to be conclusive evidence of the public character of 
railway corporations and that railways are public high- 
ways, created for the public use, and therefore should be 
open to the use of every citizen upon equal terms and con- 
ditions. 

The fact that the power and duty of providing highways 
is exclusively and inalienably vested in the sovereign or 
government is the foundation fact, the fundamental prin- 
ciple, on which turns the right and duty of the govern- 
ment to control railway rates ; hence all legislative enact- 
ments intended to exercise control of rates should be based 
upon this fundamental fact, and be built up consistently 
with the rights and duties of the government in exercis- 
ing an exclusive power and prerogative. 

There is another fundamental principle which should be 
taken note of at the same time, viz., that while a govern- 
ment can delegate the use of sovereign power to an agent, 
it cannot irrevocably alienate or part with a single sover- 
eign power. Therefore all such powers exercised by an 
agent are subject at all times to the supervision and con- 
trol of the sovereign or government. 

Before proceeding further, as the whole argument turns 
upon these fundamental principles, it is proper to repeat, 
that the right to provide all kinds of highways, including 
the ordinary country road, the city streets, and the rail- 
roads, is a function and prerogative vested exclusively in 
the sovereign or government ; that while the use of such 
function and prerogative may be delegated to an agent, 
they cannot be alienated, nor can the sovereign divest 
himself of the duty to exercise proper control over his 
agents in the exercise of such delegated functions and pre- 
rogatives. 

The first question of the subject has been answered. 
Tersely stated, a railway corporation is a corporation cre- 
ated for the purpose of exercising a function and preroga- 
tive of the sovereign, under his license or as his agent,and 
subject to his control. 

WHAT ARE RAILWAY RATES? 

The second question. What are railway rates? w ill next 
be considered. 

A great deal of confusion uix)n the nature of railway 
rates has crept into the minds of legislators, judges, and 
the common people, by the similarity between the services 
performed by rail wr ay companies and the services per- 
fonned by “common carriers,” and from this similarity of 
services, railway companies have come to be regarded as 
“common carriers,” and railway rates have come to be re- 
garded as of the same nature as charges made by “com- 
mon carriers,” i. c., as a quantum meniit for the specific ser- 
vice performed. 

Issue is taken wdth both of these conclusions. A rail- 
way corporation is not a “common carrier” in the tech- 
nical sense in which the words are knowm to the common 
law. Neither are the rates collected by railway corpora- 
tions in the nature of a quantum metmitj or payments for 
specific services. 

This proposition is not put forth as the settled law, for 
in the decisions of courts railw'ay corporations are often 


called common carriers. But, in sound reasoning, there is 
a broad distinction between the modern railway coniora- 
tion and the common law’ “common carrier,” and betw’een 
the nature of railway rates and quantum meruit. 

In this connection it may be stated that a failure to ob- 
serve the distinction wull lead the courts into a corner, 
from w’hich they will be unable to extricate themselves 
until they back out and give due regard to the distinc- 
tion. 

The legislatures have enacted that all rates shall be rea- 
sonable and just, and if the courts shall hold that this 
language means that each rate shall be a qu vntum meruit 
for each specific service jicr formed, it will become neces- 
sary for the courts to determine the value of each particu- 
lar service on the basis of cost, which is impossible. There 
are so many ever-varying known and unknowm factors 
which would necessarily enter into such a competition 
that all the railway experts, all the astute mathematic- 
ians, all the lawyers, all the politicians, and all the 
“grangers” cannot produce satisfactory evidence as to 
the reasonableness of any specific rate based on the cost 
of carriage. 

It is safe to defy them all, individually and collectively, 
to give any good reason, based on cost, why a ton of coal 
should be hauled a certain distance for two dollars, while 
fifteen dollars is charged for the same service in reference 
to a ton of dry goods. 

The cost of carrying dry goods may be considered more 
on account of the greater bulk and value, but the differ- 
ence is not equal to the disparity of rates. The mysteries 
of a reasonable rate, in the popular meaning of the words, 
passeth all understanding. 

And there is no w’ay out of the corner except to recog- 
nize the distinction which exists betw’cen railway cor- 
porations and the “common carrier,” and the broad dis- 
tinction which exists between the essential characteristics 
of railway rat-cs and a quantum nwmit. 

Having stated these propositions thus broadly, it is 
proper to examine the subject more minutely and see w’hat 
basis they have to rest upon. 

In the first place, the common carrier of the common 
law is an individual or a private corporation, transporting 
goods on the common highw^ays, either on the land or 
sea, over which he has no control or exclusive right. He 
possesses and exercises none of the functions of the 
sovereign, and consequently has none of the duties of the 
sovereign to jierform. His obligations, whatever they 
may be, rest upon his contract with his customers, ex- 
pressed or implied. He can go in and out of the business 
w’henever he chooses. In short, he is an individual,— a 
subject,— exercising ordinary individual or private func- 
tions in the same manner and governed by the same laws 
which apply to other private individuals. His rates are 
usually fixed in advance by express contract, and when 
perchance he does some service without expressly bar- 
gaining as to his compensation, the law says to him, as it 
says to every other individual in the absence of contract, 
“You must accept w’hat your services are reasonably 
worth.” This is the w’hole extent of she much-vaunted 
“reasonable compensation” which the “ common carrier” 
is bound to accept. 

On the other hand, railway corporations are public cor- 
porations, exercising the sovereign function and preroga- 
tive of taking private property for a public use, building, 
controling, and operating, to the exclusion of all others, 
public highways. One is performing an individual func- 
tion ; the other a sovereign function. Each individual 
function performed may have a quantum meruit,' but each 
sovereign function, never. The individual may trade, and 
even jockey ; the sovereign, never. The individual may 
have favorites; the sovereign, never. The right of an in- 
dividual to recover for services performed is based upon a 
contract expressed or implied, but the right of a railway 
corporation to recover for services rests, not upon the law 
of contract, but iqHDn the licen.se of the sovereign to collect 
tolls. This is logic, and it is law. 

There is a long line of decisions in the highest courts, 
by the most eminent judges, who hold (quoting the lan- 
guage of one) that “the title of a I'ailway company to its 
rights to demand compensation for this service is not de- 
rived to it upon common law principles, and is not to be 
measured by the rules of the common law ; and whether 
it may lawfully demand compensation from a person who 
uses its highway for the carriage of goods, in the only way 
in which it can be used, depends upon the language of its 
charter, and not upon the rules of common law; and if 
its charter conferred the right to collect tolls, it could 
collect them. Otherwise, it is impossible to see upon what 
principle it could be contended that it was not compellable 
to pei*mit the public to use it without paying tolls.” 

The decisions of the courts, as well as reason, make evi- 
dent the essential characteristics of railway rates : they 
are not a quantum meruit for specific services, but tolls. 

A toll is a tax. Railway rates are taxes, and all the rules 
applicable to the levying of taxes are applicable to the 
levying of railway tolls or rates. 

And when the acts of the legislatures which read that 
all railway rates shall be just and reasonable are con - 
strued by the courts to mean that all taxes levied by 
railway companies shall be just and reasonable under the 
rules pertaining to the levying of taxes, the insuperable 
difficulties of ascertaining the value of each specific serv- 
ice will be avoided, the courts will be let out of the corner 
and will stand on familiar ground. 

The first step towards levying just and reasonable taxes 
is to approximate the aggregate amount required. This 
is done by estimating the operating expenses, and adding 
the fixed charges growing out of contracts to pay interest 
or otherwise. Thus the government of the United States 
each year estimates the gross amount required for the 
current expenses of the w’ar department, the navy depart- 
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nient the post office and other departments, for pensions, 
and for miscellaneous expenditures to the sum of which is 
added the amount reciuired to pay the interest maturing 
on its bonded debt, and the grand total shows the just and 
reasonable taxes to be levied. 

The several states ascertain in the same manner the 
amount of just and reasonable taxes which it is necessary 
for them to levy. The public corporations, such as coun- 
ties, cities, towns, etc., which are authorized to levy taxes, 
pursue the same method ; and as it has been proven that 
railway corporations are in the same category, it is evi- 
dent that the first step towards levying just and reason- 
able railway taxes (rates) is to ascertain the aggregate 
requirements in the same manner. 

At this point it seems necessary to digress from the 
main line of the argument on account of the confusion of 
the public mind upon the amount of interest and dividends 
which railway companies are entitled to collect, growing 
out of what may be styled the “watered stock’’ argument, 
if the illogical proi>ositions put forth on this subject are 
entitled to be regarded as arguments. 

Ihe i)ropositiou is, that the aggregate par value of the 
stock and bonds issued by most, and i)erhaps ail, raihvay 
corporations exceeds the amount that such roads could 
have been produced for with actual cash, and this excess 
is called “water,” and it is claimed that railway compa- 
nies should not be permitted to collect revenue to i)ay in- 
terest on mere “w’ater.” 

Ihe claim, coupled with the propo.sition in the foregoing 
form, has a certain air of plausibility. But it should be 
be l)orne in mind that not a share of stock, a bond, or any 
other evidence of debt ciin be issued by a mil way corpor- 
ation without the previous consent and specific authority 
of the sovereign ; therefore, according to all rules of com- 
mercial integrity, the claim is untenable. And certainly 
the sovereign is in no position to repudiate or question 
the validity of securities which have been is.sued in ac- 
cordance with the express authority of the laws. Neither 
is the sovereign in position to plead that laws have 
granted a larger authority than was prudent, because that 
would be attempting to take advantage of his own fault. 

The “water” claim can be taken with equal propriety 
against the seeurities Issued by almost if not all counties, 
cities, tow^ns, and other public corporations, as well as 
against the United States, and, in fact, all the sovereign 
pow’ers of the w^orld. For it may be .safely asserted, that 
there is not one but what at some time has been com- 
pelled to sell securities at less than their par value. 

A conspicuous illustration is found in the financial his- 
tory of the United States during the civil war. The coun- 
try in 18()1 found itself engaged in a gigantic w'ar, which 
required large expenditures for food, clothing, arms, and 
other supplies, and at the same time it was without money 
to pay for them. To raise the necessary money it had to do 
the same as railway corporations have to do— issue securi- 
ties and place tliem on the market for sale. By the inven- 
tion of the fiction of the “greenback,” the government ap- 
parently sold its bonds at par, but in fact sold them at 
much less than par. I am per.soually acquainted w'ith a 
beautiful landed estate in Fngland wdiose present owner 
bought it out of i)rofits which he made from buying United 
States bonds at about thirty-seven and one-half per cent 
of their par value and holding them till their value appre- 
ciated to par. 

It is impossible to state with exactness, but it is proba- 
bly safe to estimate that the par value of the United 
States bonds outstanding at the close of the w^ar was fully 
twice, and perhaps three times, as much as it would have 
cost to conduct the war had it been conducted on a cash 
basis. 

By the same pi*ocess of rea.soning w hich .some apply to 
railw'ay securities, i)robably from one-third to one-half of 
all the United States government bonds which were issued 
during the war period w'ere “water,” and therefore should 
not be paid, neither should the government be allow'ed to 
collect taxes for the purpose of paying the interest on 
“water.” 

The phenomenon of property costing more than it 
w'ould have cost if it had been purchased for cash is 
not confined to governments or public corporations. What 
man is there who has not purchased property and agreed 
to pay in the future a larger sum than it would have been 
nece.s.sary to pay in .spot cash? 

It would evidently be subversive of all credit and of 
commerce if governments, corporations, or individuals 
were permitted to repudiate any part of their contract ob- 
ligations on the grounds, that, if they had paid cash, they 
could have bought cheaper. 

From this point of view' the “wintered stock” claim 
falls to the gi*ound. It seems that the only tenable posi- 
tion is that all bonds and stocks of railway corporations 
which have been issued within the authority of law, w'ith- 
out fraud, arc valid obligations, entitled to payment ac- 
cording to their tenor, if they can be thus paid by the col- 
lection of the taxes (rates) which such corporations were 
authorized to levy and collect under their charters. 

Hence it would seem clear that the aggregate taxes 
(rates) w hich railw'ay corporations are entitled to collect 
(if they can, w ithin the authority of their charters) is an 
amount sufficient to pay their operating expenses, the 
agreed interest on their outstanding obligations, and a 
reasonable dividend on their stocks. And such taxes 
w'ould be just and reasonable. 

But w'ith a great many railway corporations, especially 
in sparsely settled districts, there are practical difficulties 
about collecting the full amount they would thus be en- 
titled to, which w ill be considered later on. 

Having determined the amount of the requirements, the 
next step in levying taxes is to determine upon w’hat to 
base them. The sovereign has a wide range of discretion. 
Except constitutional limitations, there seems to be no 
limit to the sovereign's di.scretion. 


THE RAILWAY 


Ihe constitution of the United States contains few limi- 
tations upon the taxing power. Section 8 begins : “The 
congress shall have power to levy and collect taxes, du- 
ties, imposts, and excises, pay the debts and provide for 
the common defense and general w'elfare of the United 
States; but all duties, imposts, and excises shall be uni- 
form throughout the United States.” 

Congrcos, therefore, may levy taxes on property,, duties 
or imposts on imi>orts, and excises on articles of ‘domestic 
manufacture; about the only limitation seeming to be uui- 
forijiity. The states have likewise an almost limitless 
field, subject also to the rule of uniformity and impar- 
tiality. But the field of agents of the sovereignty — the 
public corporations, such as counties, cities, towms, and 
raihvay corporations— is strictly limited to the authority 
given in the charters which create them. 

Ihe authority of counties, cities, and towns usually ex- 
tends to levying a percentage tax on the value of the prop- 
erty within their jurisdiction, a poll tax uiwii the inhabi- 
tants, and a license tax upon various occupations. The 
authority of railw^ay corporations is limited to tolls in re- 
spect to the per.sons and the tonnage transjxn’ted. 

1 he next step in levying taxes is a consideration of the 
very practical problem, as to whether the field of author- 
ity is large enough to collect taxes equal to the reipiire- 
inents. In the case of the railway cor|)ora- 
tion, the in<]uiry would be: Does the rail- 
w^ay have, or can it procure, a sufficient volume of traffic 
to enable it to collect enough revenue to meet its require- 
ments? This dilemma is not presented to railway corpor- 
ations alone. The highest potentates and the richest gov- 
ernments are frequently brought face to face with this 
jiiMctical problem. In fact, many of the sovereign govern- 
ments of the earth are chronically affected with such prac- 
tical difficulties in raising nece.ssary revenues. 

When the condition of all the governments and the pub- 
lic corporations, and especially railway corporations, is 
considered from this point of view, they are found to 
naturally divide into two classes— “the cans” and “the 
can’ts.” 

Many of the governments of the w orld belong in the 
“can’t” category, and go on from year to year borrowing 
money at extravagant rates of interest, ))iliug up inuebt- 
edue.ss which will end -the good Lord only knows how'. 
For several years during the civil war, tlie United States 
w^as in the “can’t” cla.ss, and piled up a bonded debt of 
huge proportions. 

Many countries, cities aud towns, have at times been in 
the “can’t” class, and have been compelled to compromise 
w'ith their creditors. 

I’erhaps it is unneces.sary to say that many raihvay cor- 
porations have been, and now are, in the “can’t” class, and 
it seems probable that some of them always will belong in 
that class. But that is neither here nor there, except so 
far as it affects the rule of taxation, wiiich will soon 
be consideaed. The holder of the securities of “can't” 
corporations took the “can’t” risk when they bought 
them, and are entitled to no consideration on that ac- 
count. Such corporations are entitled to collect just such 
taxes (rates) a**, they can in fact under the authority of 
their characters, aud no more; but they are entitled to 
collect all they can. 

Having determined the aggregate amount of just and 
roa.sonuble rates, and on wiiat they can be levied, the 
next step is to determine the distribution as between the 
different classes w'hich are subjects of taxation, or, in 
common parlance, the individual rate. 

Before proceeding wdth the discussion of the method of 
distributing taxation, the gist of the w hole contention 
as to the meaning of just aud reasonable taxation should 
be stated as tersely as possible. 

It is the contention that just and reasonable rates are 
determined by the aggregate just and reasonable require- 
ments. The aggregate has relation to aggregate cost of 
operation, because it is made up by adding to the cost of 
operating the interest aud dividend charges. But a single 
rate has no relation to cost. A single rate may be just 
and reasonable which is less than cost, and a single 
rate which is several times the cost may also be just and 
reasonable. Thus it is that two dollars may be a just and 
reasonable rate for hauling a ton of coal, wiiile ^?15 is also 
a just and reasonaole rate for like service in respect to a 
ton of dry goods, although the cost of each service is 
substantially the same. 

The aggregate taxation of the government of the United 
States in order to be just and reasonable must have rela- 
tion to the cost of carrying on the government; but the 
rate of duty on any class of imports has no relation to 
such cost. 

L When congress comes to determine what rate shall be 
paid upon a gallon of w^hisky, it does not stop to ascertain, 
or even to consider, what proportion of the expenses of 
government is due to that gallon of w'hisky. Or when it 
decides w hat rate of duty shall be paid upon the importa- 
tion of artificial flow'ers, it does not undertake to find out 
what part of the cost of carrying on the government is due 
to the wearing of flowers in ladies’ hats. 

The particular rates of duties, imposts and excises have 
no relation w hatever to cost of any kind, either specific or 
average. 

This is a general principal which runs through the dis- 
tribution of all kinds of taxation. The distribution of tax- 
ation is under some conditions determined by public policy, 
and under other conditions by the law of possibility. With 
those governments and corporations w hose field of taxa- 
tion is so lai-ge that it is easily i)ossible to collect sufficient 
revenue to meet all requirements, reasons of public policy 
may prevail. On the other hand, with those governments 
aud public corr)orations whose field is so small that it is 
difficult or imi)ossible to rai.se sufficient revenue, the law 
of iKJssibility controls. 


Take, for illustration, the national government, wdiose 
geneial policy is to raise the bulk of its revenue from 
duties on imi)orts— a form of taxation most closely resem- 
bling the taxes levied by railway corporations. The im- 
portations into the United States are so large and of such 
a class that there is no practical difficulty in collecting 
more than is required. 

Hence, for reasons of public policy, some articles, such 
as are regarded as necessities, are admitted without tax; 
others that are regarded as luxuries are heavily taxed* 
and still others which it is thought desirable to have pix)- 
duced in this country, are protected by so large a tax that 
It almost prevents importation, and therefore does not pro- 
duce so much revenue as a smaller tax would produce. A 
country rich relatively to its requirements in tiixable re- 
sources can thus consider public policy. 

But let condition change about. Let the volume of im- 
ports decrease until it becomes difficult to get sufficient 
revenue. Then the law of possibility would control. The 
distinction betw'een luxuries and neces.sities, or the policy 
of protection of home industry, could no longer be regarded. 
The necessities of the government w'ould compel it to scru- 
tinize the possibility of each class of imports as a revenue 
producer, and such a rate of duty (neither too low noi u>o 
high) would have to be applied to each as would bring the 
largest revenue. 

In this connection it is w^ell to recall the fact, that taxes 
in the nature of duties and railway rates may be too high, 
as well as too low, to produce in the long run the maximum* 
levenue. Consider a single example. There is now imported 
annually into the United States about 3,500,0(H),(K)0 pounds 
of sugar, and an impost tax of one cent per pound will give 
the government the enormous revenue of $:i5,()00,()00 from 
sugar alone. But let the duty be raised to, say, five cents 
a pound, and in a few years the government w'ould receive 
no revenue whatever from the importation of sugar. Not 
because the American people would stop consuming sugar, 
but because a sufficient quantity would be produced in this 
country cheaper than it could be importe<i. 

The same principle applies to railway rates. It is as 
possible to get them too high as too low to produce the 
largest net revenue. If too high, they wdll stop produc- 
tion, and that would stop transportation, and, as has 
Ix'.en showm and is evident, railway corporations cannot 
ijollect rates on what they do not trans|>ort. 

Hence w'ith that large class of railways in the newer 
and sparsely settled districts which “can’t” coll(‘ct suffi- 
cient revenue to meet all their requirements, the correct 
rate on each class and commodity is that nicely adjusted 
rate, neither too high nor too low, which will produce the 
largest revenue. 

And it is the contention of this argument, that, when- 
ever the question of the rea.sonableness of a rate is pre- 

.sented, in respect to a railway company which is not col- 
lecting sufficient revenue to meet all its requirements, it 
IS only nece.s.sary for the court to inquire and determine 
whether or not the rate is too high or too low to produce 
in the long run the greatest pos.sible revenue from the 
class of traffic to which the rate applies. This is the only 
(luestion involved in the problem of a rea.sonabJe rate 
under such conditions. 

If the inquiry arises in resi>ect to a railway coriioration 
which is collecting a larger aggregate revenue than is just 
and reasonable, the nice adjustment of tlie rate for the 
purpose of producing the maximum results may be disre- 
garded, aud the aggregate revenue may be decreased by 
either raising or lowering tne rate, as the rea.sons of 
public policy may demand. 

LIMITATIONS OF STATE CONTROL. 

At this point in the argument the duty of the sovereign 
in respect to control and the limitations of his power may 
be discovered. 

If the premises are correct, the railway and municipal 
corporations are of the same class. Their rights of con- 
tracting obligations and issuing evidences thereof, and of 
collecting taxes for the purpo.se of fulfiling their obliga- 
tions, stand upon the same foundation. Therefore the 
sovereign’s duty and right of control is the same over 
railway as over municipal corporations; no more, no less. 

In regard to contracting obligations, it is the sovereign’s 
right and duty to confine such coiqxirations to the author- 
ity which has been granted to them. 

In re^rard to the collection of taxes, it is also his right 
and duty to see to it that their authority is strictly pur- 
sued, that their taxes are levied with uniformity and im- 
partiality, and that they do not collect more revenue than 
the law allows. Aud it is e<|ually the sovereign’s duty to 
compel them to collect all the law does allow, if the maxi- 
mum collection is necessary to meet their obligations, and 
if the field for taxation is large enough to permit it. 

The latter proposition is a well recognized jirinciple of 
law in respect to municipal coriwrations. If such a cor- 
lioration has issued bonds, and its governing board wan- 
tonly refused to levy and collect sufficient taxes to meet 
the interest obligations of such bonds, upon application of 
any bondholder, the court will issue its writ of mandamus 
to compel the levy and collection of a proper tax. 

It is submitted, that, when the governing board of a 
railway company wantonly refuses or neglects to levy suf- 
ficient rates to meet its obligations, upon the application 
of any obligee, it is equally the right and duty of the 
court to issue its writ in like manner to compel the mem- 
bers of such governing board to do their duty, aud if the 
condition of the company is such as to reipiire the maxi 
mum collection, to compel them to adjust the rates, either 
by raising or lowering them, as the case may require, so as 
to produce the largest ixissible revenue. 

The last pi*oiK)sition is perhaps novel. It is certain the 
courts have never taken such action, and as far as known, 
such relief has never been sought in the courts. But it 
would seem that the holders of railway securities have a 
clear case of riglit, supported by reason and by the letter 
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f the law, if its words have their reasonable and ordinary 
significance. For the law of congress says (and the laws 
of the states have similar provision) that all railway rates 
shall be “reasonable and just," and “every unjust and un- 
reasonable” rate is prohibited and declared unlawful. 

The question is, if a rate which is too high is “unreason- 
able and unjust,” is not a rate which is too low equally 
“unreasonable and unjust?” 

It is the highest duty of the sovereign to do justice. Dis- 
tributive justice belongs to the sovereign and consists in giv- 
ing to every one that right or e<iuity which the laws and the 
principles of eijuity require. The right of the state to con- 
trol railway rates is limited by the obligations of justice. 
The general principles of the laws and of equity pertain- 
ing to the determination of railway rates, have already 
been stated. 


Western Railway Club. 


At the annual meeting of the Western Railway Club, 
held in Chicago, on May 19, the following officei*s were 
elected: President, A. M. Waitt, general master car 
builder, D. S. & M. S. Ry. ; 1st. vice president, F. A. De- 
lano, siqierintendent freight terminals, C. B. & Q. Ry. ; 
2d. vice president, K. M. Herr, assistant sui>erintendent 
motive ix)wer, C. & N. W. Ry. ; member executive com- 
mittee, Peter H. Peck, master mechanic, C. & W. 1. & B. 
Rys. ; Mr. J. N. Barr, superintendent motive power, C. M. 
& St. P. Ry. At the meeting of the executive committee, 
held immediately succeeding that of the club, Mr. Walter 
I). Crosman, editor Railway Master Mechanic, was chosen 
secretary. 


Ai-rangements have been made with the Wagner 
Palace Car Company for running sleepers direct 
from C’hicago to Saratoga for the Master Car 
Builders’ Convention. Sleeping cars will be attached 
to the Lake Shore & Michigan Southern train which 
leaves Chicago at 10:30 a. m. on the 15th of June. 
Persons wishing to take advantage of this arrange- 
ment should send their names at once to Mr. A. M. 
Waitt, master car builder of the l^ake Shore & 
Michigan Southern Railroad at Cleveland, (Jhio, 
who will be pleased to reserve accommodations as 
requested. 

TECHNICAL MEETINGS. 


Association Railway Claim Agents, May 27, Monongar 
hela House, Pittsburgh, Pa. 

International Association Car Accountants, June 9, 
Cleveland, Ohio. 

Annual convention Master Car Builders' Association 
June 17, Saratoga, New York. 

Annual convention American Master Mechanics’ Asso- 
ciation, June 22, Saratoga, New York. 

Association American Railway Accounting Officers, May 
27, New York City. 

AsiOJiitioa Ra ilway Telegraph Superintendents, June 
17, Fortress Monroe, Va. 

American Association General Baggage Agents, July 15, 
Philadelphia, Pa. 

The American Society of Civil Engineers holds meetings 
on the first and third Wednesdays in each month, at 8 p.m., 
at the House of the Society, 127 East Twenty-third street. 
New York City. 

The Association of Civil Engineers of Cornell University 
meets weekly every Fridaj^ from October to May inclu- 
sive, at 2:30 p. m., at Lincoln Hall, New York. 

The Boston Society of Civil Engineei's, meets monthly 
on the third Wednesday in each month, at 7 :30 p. m., at 
Wesleyan Hall, 36 Bromfield street, Boston, Mass. 

The Canadian Society of Civil Engineers meets every 
other Thursday at 8 p. m., at 112 Mansfield street, Mon- 
treal, P. Q. 

The Foundrymen’s Association meets monthly on the 
first Wednesday of each month, at the Manufacturers’ 
Club, Philadelphia, Pa. 

The International ti Irrigation Congress will hold its 
fourth session at Albuquerque, N. M., September 16-19. 
Fred L. Alles, secretary, JjOS Angeles, Cal. ; local secre- 
tary, W. C. Hadley, E M., Albiuiuerque, N. M. 

The Montana Society of Civil Engineers meets monthly 
on the third Saturday in each mouth, at 7:30 p. m., at 
Helena, Mont. 

The New England Railroad Club meets on the second 
Tuesday of each month, at Wesleyan Hall, Bromfield 
street, Boston, Mass. 

The New York Railroad Club has a monthly meeting on 
the third Thursday in each month, at 8 p. m., at 12 West 
hirty-flrst street. New York City. 

The Northwestern Track and Bridge Association meets 
on the Friday following the second Wednesday of March, 
June, September and December, at 2:30 p. m., at the St. 
Paul Union Station, St. Paul, Minn. 

North-West Railway Club meets alternately at the 
West Hotel, Minneapolis, and the Ryan House, St. Paul, 
on the second Tuesday of each month. 

The Engineering Association of the South meets on the 
second Thursday of each month at 8 p. m., at the Cumber 
laud Publishing House, Nashville, Tenn. 

Annual meeting Traveling Engineers’ Association, 
Minneapolis, Minn., Sep. 8, 1896. W. O. Thompson, sec- 
retary 415 Marion street, Elkhart, lud. 

Annual Convention Roadmasters’ Association and Road 
and Track Supply Association, Cataract Hotel, Niagara 
Falls, N. Y. second Tuesday in September, 1896. 

The Railway Signaling Club holds its meetings in Chi- 
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cago. 111., on the second Tuesday of January, March, May, 
September and November. G. M. Basford, secretary, 818 
The Rookery. 

The Southwestern Society of Mining Engineers will hole 
a session at Albuquerque, N. M., September 16-19. W’alter 
C. Hadley, secretary, Albuqueniue, N. M. 

The Southern & Southwestern Railway Club holds its 
meetings on the third Thursday of January, April, August 
and November, at the Kimball House, Atlanta, Ga. 

The Western Foundrymen’s Association holds its meet 
ings on the third Wednesday in each month, at the Great 
Northern Hotel, Chicago, 111.; secretary, S. T. Johnstone, 
1.522 Monadnock building. 

The Technical Society of the Pacific Coast has a month y 
meeting on the first Friday in each month at 8 p. m., at 
the Academy of Sciences building, 819 Market street, San 

Francisco, Cal. , . 

The Engineers’ Club of Cincinnati has a monthly meet- 
ing on the third Thursday in each month, at 7 :30 p. m. at 
the Literary Club, 24 West Fourth street, Cincinnati, O. 
Address P. O. Box 333. 

The Engineers’ Club of Minneaixilis holds its meetings 
on the first Thursday in each month, at Public Library 
building, Minneapolis, Minn. 


PERSONAL. 

Mr. H. A. Kimball has been appointed general agent of 
the Great Northern at Minneapolis. 

Mr. J. T. Atwood, it is stated, will succeed Mr. House as 
chief engineer of the Pittsburgh & Lake Erie. 

Mr. A. S. Dunham, general manager of the Ohio 
Southern, has resig ned and the office has been abolished 

Mr. Page Cherry, of Newark, O., has been appointed 
general dairy agent of the refrigerator car service of the 
Baltimore & Ohio at Chicago. 

Mr. J. W. Hunter has been appointed traveling freight 
and passenger agent of the Georgia & Alabama Railway, 
with headquarters at Montgomery. 

Mr. S. D. McLeish has been appointed general south- 
western agent of the Cleveland, Cincinnati, Chicago & 
St. T..oiiis, with head(iuartei*s at Evansville, Ind. 

Mr. C. B. Cleveland has gone to the City of Mexico, 
where he will represent the Louisville & Nashville and 
the Atlantic & Mexican Gulf Steamship Company. 

Mr. C. Peter Clark, general freight agent of the Old 
Colony, system, has been appointed as.sistant general 
manager of the New England road from June 1. 

The Chattanooga Southern road hus been taken out of 
the hands of a receiver and Mr. M. F. Bonzano appointed 
general manager by President H. A- V. Post, of the 
company. 

Mr. F. K. Fransioli, who has been chief clerk in the 
office of the general manager of the Manhattan Railroad 
Company, has been appointed general manager to succeed 
the late Col. F. K. Hain. 

It is reported, but not officially so, that Mr. W. H. 
Burns, general manager of the Montana Union, will be 
made General Manager of the reorganized Utah North- 
ern & Oregon Short Line. 

Mr. H. E. Farrel, for some years chief clerk to General 
Freight Agent R. S. Davis of theCbtton Belt, has received 
the appointment of assistant general freight agent of that 
company, with headquarters at St. Louis. 

Mr. J.T.Odell, formerly general manager of the Baltimor 
<& Ohio, and until recently vice pre.sident and general man- 
ager of the New York New England, has resigned to be- 
come president of the Butler Pittsburgh road. 

Mr. Frank A. Jackson, who for a number of years was 
the representative of the Santa Fe in Buffalo, has been ap- 
pointed traveling freight agent of the Western Transit 
Company and Anchor Line, with headquarters at Cleve- 
land. 

Mr. Joseph Dickson of St. I..ouis has been appointed re- 
ceiver of the Litchfield, Carrollton & Western vice Mr. 
Charles H. Bos worth resigned. Mr. Dickson is also re- 
ceiver of the St. Ix)uis, Chicago & St. Paul Railroad Com- 
pany. 

It is rei^orted that when the Illinois Central assumes 
charge of the Chesapeake 4& Ohio Southwestern next 
month Mr. W. A. Ellmond will become passenger agentin 
charge of all the business south of the Ohio river. Mr. 
Ellmond is now ‘assistant general passenger agent at New 
Orleans. 

Mr. Gilbert Harris, who has been with the Chicago, 
Burlington & Quincy for 18 years, the last three years as 
its representative at Kansas City, has resigned to go into 
other business. Mr. Harris began 18 years ago as a mes- 
senger boy in the company’s office at St. Joseph, Mo. 

On May 15, Mr. L. F. Barton, general roadmaster of the 
Louisville, Evansville <fc St. Louis, resigned that position, 
as did also Mr. Harry Mailers, purchasing agent, and Mr. 
E. M. Hibbard, treasurer. The dutjes of general road- 
master will be discharged by Chief Engineer T. A. Allen, 
while those of purchasing agent will be attended to by Re- 
ceiver Jarvis. 

Owing to the protracted illness of Mr. F. L. Sheppard, 
general superintendent of the Pennsylvania Railroad Di- 
vision, the directors of the company have granted him an 
indefinite leave of absence, and appointed Mr. J. M. Wal- 
lis, at present superintendent of motive power on the di- 
vision, acting general superintendent during Mr. Shep- 
pard’s illness. 


It is stated that Mr. A. E. Uobbins wlio has held the 
iwsition of superintendent of tlie Toledo division for some 
ye«irs, has tendered his resiirnation and will retire from 
the railway service to his farm near Eaglesfield, Ind. 
Should the resignation be accepted it is understood that 
there will be quite a rearrangement in the transportation 
department of the road. 

Mr. E. S. Wa.'^hburn, vice president of the Kansas 
City Port Scott & Memphis has been elected president of 
the Kansas City Belt Railway and Kansas City Union 
Depot Company,succeeding the late George H. Nettleton. 
It is expected that Mr. Washburn will also succeed Mr. 
Nettleton on the Gulf road but as yet no appointment to 
that position has been made. 

At a spocial meeting of the board of directors of the 
Pittsburgh & Lake Erie Railway held in Pittsburgh on 
May 15, Colonel J. M. Schoonmaker was elected president, 
vice ex-Judge James H. Reed, resigned to become presi- 
dent of the Butler & Pittsburgh, the new Carnegie line 
to the lakes. Colonel Schoonmaker was formerly a coke 
operator, and sold out to H. C. Frick. 

Mr. I. H. Burgoon of the Utah Central has been ap- 
pointed general superintendent of the Ohio Southern, 
vice A. S. Dunham, general manager whose office has 
been abolished. Mr. Burgoon entered railroad service as 
office boy to the president of the Fremont *& Indiana Rail- 
road. Since that time he has been in the business con- 
stantly, holding some very responsible positions, among 
which were general superintendent of the Lake Erie 
Louisville, general superintendent of the Toledo, Delphos 
& Burlington, general manager Cleveland, Delphos & St. 
Louis, receiver and general manager of the Beilaire, 
Zanesville & Cincinnati, and general manager and treas- 
urer of Terre Haute <& Peru Railroad. 


RAILWAY NEWS. 


Beilaire, Zanesville & Cincinnati.— Reports say that the 
Beilaire, Zanesville & Cincinnati R. Co. is contemplating 
extensive improvements during the present year and that 
when they are completed the road will be in better con- 
dition than it has been since the road was built in 1884. 
Among the improvements are the following; over 6(K),0(X) 
ft. of lumber, 300,000 ft. over last year’s amount will be 
used this year for building of trestles and bridges; 40,(M)0 
crossties were used last year, and 60,000 will be used this 
year. Over 17 miles of steel rails will be laid down on the 
western division of the road, which will only leave 17 miles 
of iron rails, and that will be between Summerfield, 
Noble county, and Woodsfield, Monroe county, Ohio. The 
company has purchased new coaches and a large number 
of box cars from Addison, New York Sc Pennsylvania 
R. Co., which will be placed on the road as soon as the 
work is finished. It is stated that more lumber is sent 
over that road to Pittsburgh, Pa., and Columbus, Ohio, 
than any other road of 112 miles of the state of Ohio. The 
principal places from which the lumlxn- is shipped are 
from Beallsville and Woodsfield, Monroe county. 

Buffalo, Kochester & Pittsburgh.— The coal deal between 
the Buffalo, Rochester & Pittsburgh Railroad and the 
Bell, Lewis & Yates Coal Co., of Rochester, N. Y., in the 
c.oal mining districts of Clearfield and Jefferson counties 
in Northern Pennsylvania, by which the railroad acquires 
the coal fields of the company, will make the road the most 
extensive operator in the coal fields of that territory, giv- 
ing it practical control of the output and shii)ments from 
that district. The property transferred includes nearly 

12.000 acres of coal lands, the mines having a capacity of 

10.000 tons daily. There are in addition 1(K) coke ovens. 
The Bell, Lewis & Yates Company has been one of the 
largest bituminous coal mining concerns in the country. 
In addition to the coal properties the purchase includes a 
few railroads the Reynoldsville & Palls Creek, 15 miles 
long, from Falls Creek to Rathmel, Pa., and a three-mile 
branch road called the Palls Creek from a town of that 
name to mines. While the Bell, Lewis & Yates Company 
has been shipping much of its output over the Buffalo, 
Rochester, Pittsburgh, yet the Erie has had a fair share 
of the traffic and the Western New York & Pennsylvania 
has been getting a slice. Now the Buffalo, Rochester 
Pittsburgh can carry all the coal and dictate terms to the 
other lines. Moreover, the cities of Rochester, Buffalo, 
and Cleveland may be affected, if the new owners decide 
to advance the price of soft coal for that district. 

Cincinnati Tunnel By.— The Cincinnati Tunnel Ry., 
which was sold under foreclosure at Cincinnati on May 19, 
was purchased by Mr. Ira W. Bellows for $50, (KM). Mr. 
Bellows represents the new Brice line to Chicago via Cin- 
cinnati, Jackson 4& Mackinaw and Baltimore <fe Ohio, and 
the completion of this tunnel will give the new line an 
excellent entrance into Cincinnati. 

Green Bay, Winona & St. Paul.— This road which was last 
w^eek sold under foreclosure will continue to be operated 
as an independent line by the new company which will 
soon be formed, and not absorbed by another system as re- 
ported. By the reorganization plan to which, it is said 
virtually all of the bondholders have consented, the road 
is to be placed upon a sound basis by the expenditure of 
large sums of money necessary to place the property in 
good condition. The plan, it is stated, also contemplates 
the extension of the line from Merrillan to St. Paul, fol 
lowing the original route that w’as mapped out years ago 
and the right of way which is largely owned by the com- 
pany. The plan for reorganization, however, will not be 
carried out without opposition. Before leaving New York 
the attorneys secured an order from Judge Seaman, in the 
United States Court, citing all parties to show cause, if 
they have any, particularly William S. Mowry, why the 
sale of the road should not be confirmed. The order is 
made returnable on June 1. Mr. Mowry repre.sents first 
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mortRape bondholders to the amount of i!^l05,0(X), who re- 
fused to go into the reorganization agreement in 1892 and 
who want to receive the full amount of their holdings with 
interest. 

Jacksonville, Louisville & St. Louis. — The date for the 
foreclosure sale of the Jacksonville, Louisville & St. Louis 
road has been set at June 10. The sale is for the purpose 
of satisfying a mortgage of ^1 JXIOJXK). Mr. P. Barton 
Warren is api>ointed special master. 

Mexico, Cuernavaca & Pacific. — This road which is^being 
built by the Mexico Sc Acapulco Construction Co., City of 
Mexico and Denver, is projected to run from City of Mex- 
ico to Acapulco, a distance of 850 miles. Grading is com- 
[)leted from City of Mexico to Coajomulco— 50 miles— and 
also from Puento de Yxtla to Buena Vista — 40 miles. The 
track is laid fi-om the City of Mexico to Tres Ma'-ias— 47 
miles — and is in progress from I^uenta de Yxtla south. 
Two thousand men are at work on that section and an- 
other large force is grading south from Tres Marias. 

Seattle, Lake Shore & Eastern.— At noon on May 1(>, the 
Seattle, Lake Shore & Eastern road was sold under fore- 
closure at Seattle, and was^ purchased by Judge H. G. 
Struve, representing the bondholders’ committee, for 
i?l.(KM),0(K). It was expected by many that the Canadian 
Pacific would have a representative on hand. The out- 
standing iKinds against the road amount to more than i?5,- 
5IM), and any other bidder would have had to meet the 
bondholders, who arc given the right, under the decree of 
court, to apply the bonds on the purchiise price. 

Wisconsin & Michigan.— In connection with this road 
will be operated the linos of car ferries belonging to the 
Green Bay Transportation Co. This company is now build- 
ing docks at Oconto and buying right of way between the 
bay front and the city — a distance of 2 miles. 'I his com- 
pany recently purchased a car ferry from Cleveland par- 
ties, which will soon be on its way to Green Bay, and will 
probably be running on the regular route between Oconto, 
Green Bay and Peshtigo before many weeks. 

Wisconsin Central. — Work on the Manitowoc extension 
of the Wisconsin Central is now in progress. The line 
will be about 25 miles in length, running from Hilbert 
Junction to Manitowoc. A considerable portion of the 
grading is already done, and the work of laying ties and 
rails has begun at the Hilbert Junction end. A number 
of side tracks are also being put in. The Central people 
will use the Chicago, Milwaukee & St. Paul tracks from 
Menasha to Hilbert Junction, and, in turn the Chicago, 
Milwaukee & St. Paul people will operate on the Wiscon- 
sin Central Co.’s track between Menasha and Oshkosh. 
This will give the former company connections vyith an- 
other branch of its line, making a connecting link as it 
were, which will doubtless prove a greatr convenience in 
many ways. It is expected the extension will be completed 
by the 1st of July. 

NEW ROADS AND PROJECTS. 


Arkansas.— The engineers who are surveying the route 
for the Sunny Side, Hamburg Western. Mr. Austin Cor- 
bin's new road, have now reached a point 8 miles east of 
Portland and are now moving west at the rate of a mile a 
day. 

Central America.— According to press dispatches the leg- 
islature of Honduras, Central America, has granted pro- 
ection to the patent required by Mr. J. V. P. Hitter, of 
Washington, D. C., to organize a railroad company to build 
a road through that state. Mr. Hitter has been for sev- 
eral months in Honduras in the interests of his new road, 
which is designed especially for mountainous countries. 
The track is based on the plan of a large cable, on which 
is suspended the cars, and trains can be run from one 
mountain to another without trestliug or bridging. The 
road can be constructed much cheaper than the ordinary 
railroad and is said to be pronounced feasible and safe 
by the best engineers. 

Colorado- — It is reported that the Denver Hio Grande 
will build two extensions of its line in the near future. 
One will start at Durango, and run in a general southerly 
direction down the valley of the Animas river to the San 
Juan river in New Mexico, where it will turn off in a 
westerly direction. This will be known as the Hio 
Grande-Durango Southwestern. The other, the Hio 
Grande-Delta H. Co., will run from Delta through the val- 
ley of the Gunnison river and by the most feasible route 
to the coal camp of Carbondale in Garfield county, Colo. 
Separate companies will bo organized to build the lines, 
each company having a capitalization of ^^250, 000. J he in- 
pora tors for ixith companies are Messrs. Edward T. Jef- 
fei’Vi Andrew S. Hughes, Charles H. Schlacks, tlohn B. 
Anderson and Merritt H. Rodgers. 


Florida. — At a meeting of the stockholders of the Per, 
nandina Western road, held last week, the following offi- 
cers were elected ; President, N. B. Borden ; vice presi- 
dent, Patrick Kelley : treasurer, Fred W. Hoyt; general 
manager, .las. McGiffin; secretary, E.W. Bailey. President 
Borden, while realizing the many difficulties to be encoun- 
tered, enters on his duties with a determination to push 
the work until the road shall be in operation and believes 
the outlook is now.better than it has ever been. Between 40 
•ind ,50 large foreign steamships visit Pernandina annually , 
and these desire freight for their extra space. The phos- 
phate business will remain with Fernandiiia, if the indica- 
tions of the past and present count anything, for the ship- 
ments have grown steadily in spite of the severe business 
depression of the past two or three seasons. The pro- 
nosed railroad will touch the finest timber in the south, 
ih-vt of the Okefenokee country ; and the iieople interested 
in 'the project believe that the opportunities are increased 


of finding capitalist.s who will recognize the advantages 
which this deep-water port offers to exportei*s. 

Indiana.— The survey for the new line which is to be 
built in the interests of the Wabash will b6 begun this 
week. The road is for the purpose of securing a direct 
line for the Wabash between Peru and Detroit, and will be 
called the Kendallville, Ashley & Peru H. It is expected 
that the construction will begin in the near future. 

Michigan.— The branch of the Michigan Central, already 
mentioned in this column, which is to be built into Petos- 
key, is now an assured fact, and the construction cars be- 
longing to Butler &, Breen, wliich have lieen idle in Petos- 
key since the completion of the Chicago & West Michigan 
to that point three years ago, have Ixjen loaded for ship- 
ment to Wolverine. It is promised that the new lii»e, 
which will l)e about 20 miles in length, will be completed 
before another winter. 

Minnesota. - Another road which is projected in Miniie 
sota to run from Duluth to the Mis.souri river in North 
Dakota, is the Duluth Great Western. It is said 
that although only the preliminary steps have as yet been 
taken, that a number of Eastern capitalists are interested 
in the enterprise and that the road is an assured fact. 
George H. Mansfield, of Greenfield, N. H., representing 
Eastern capitalists, is president; Calebs. Cox, Hubbard, 
Minn., vice president; Isaiah H. Bradford, Hubbard, 
Minn., treasurer; John A. Keyes, of Hubbard. Minn., sec- 
retary; these, U)gether with Edward H. Spalding, of Du- 
luth, are the first boai-d of directors. '^Phe territory 
through which this new line is projected contains some of. 
the best wheat country in Northmai Minnesota and Da- 
kota. The capital stock :?1(K),(KK). 

New York.- The Binghamton State Line is a line pro 
jeeted to run from Binghamton to Monoghaus, N. Y., a 
distance of 13 miles. The line is already graded from 
Monoghaus northerly to Ingraham Hill— 5 miles — and ne- 
gotiations are now in progre.ss which it is thought will re- 
sult in the resuming of work on the line in the near future, 
although it is now temporarily suspended. At the same 
time, work on the extension into Penn.sylvania under the 
na ne of Binghamton, Pennsylvania <& Southern, will be 
taken up and pushed through to Wyalusing in Bradford 
county, with the ultimate intention of continuing it to 
Dushore, in Sullivan coun ty. The line from Binghamton 
through to Wyalusing is already located and maps, pro- 
files and bridge plans have been prepared in detail. In 
speaking of this road one of the officials says: “This is 
absolutely the best unoccupied territory in any eastern 
state. Local traffic would much more than justify con- 
struction, as large coal contracts can be made in advance 
of construction, and it will be a link in a trunk line from 
Cincinnati, Pittsburgh, Binghamton and Albany to the 
New England States, the shortest possible route. Ar- 
rangements could be made to give contract to anybody who 
could put say $50,000 into the enterprise, and a free right 
of way through to Dushore, five miles of 'grade uind line, 
and other inducements that will make it a first-class op- 
portunity for investment could also be given. We lack but 
little of being able to go on with it now.” Erastus Hoss, 
of Binghamton, holds the contract for the construction 
of the line from Binghamton to Monoghaus. 

Articles of incorporation have been filed with the Secre- 
tary of State by the Missouri Hiver Construction Co. The 
purpose is to etiu’p and construct railroads. The main 
office is to be located in New York city, with a branch 
office in Kansas City. The directors arc Theodore Gilman 
and Winthrop Gilman of New York City; Edweyd T. 
Statesburn and George C. Thomas of Philadelphia, and 
Arthur E. Stillwell and John McTrimble of Kansas City. 
Capital stock, $300,000. 

Texas.— The charter for the Chicago, Weatherford & 
Brazos Valley H. Co. has been approved by the attorney 
general and filed in the office of secretary of state. He- 
ports come from the engineering party who are about 12 
miles northwest of Weatherford that they have so far found 
a good line and that the road can be built easily at a rea- 
sonably cost. 

It is now said to be an assured fact that the extension of 
the Texas Midland will be built to Paris and possibly a 
southern extension to Waxahachie. President Green’s 
proposition to Paris was that the city should |)rovide right 
of way from the Delta county line to the Frisco depot, suf- 
ficient grounds for depot purposes, a spur to the compress 
and oil mills and $:i0,(HX). The first proposition demanded 
forty acres for shop purposes but this has be*ui modified 
and the donation of this ground is to be optional with the 
city. A corps of surveyors will be put in the fields at once 
and the promise has been given to begin work within 30 
days. The road is to be eventually extended to Little 
Hock, Ark., from Paris via Hot Springs. 


INDUSTRIAL NOTES. 

Cars and Locomotives. 

—The Cincinnati, Jackson & Mackinaw road is in the 
market for 50 furniture cars. 

—We understand that the Maryland Steel Works, of 
Baltimore, has completed the Strong balanced compound 
locomotive they have been building, and when in good 
working order it is to be sent to Purdue University to be 
tested by Prof. Goss. 

—The Chicago & Northwestern is said to have placed an 
order for 1,000 freight cars with the Haskell & Barker Car 
Co., and to contemplate ordering several thousand more. 

— The first steel beam rolled by the Universal Construc- 
tion Co. of Chicago, was turned out May 19. The beam, a 12- 
inch one was rolled in the North Chicago Holliug Mills of 
Illinois Steel Co., now operated by the Universal Construc- 


tion Co. The mill, which will start on regular work on 
May 25, is the only one now running west of Pittsburgh 
able to supply structural material of all kinds. 

—It is stated that the Paige Car Wheel Works, of Cleve- 
land, O., will be enlarged at a cost of about $20,000. 

— The Erie Hailroad is building a coal car of 80,(XX) lbs. 
capacity which will be equipped with automatic devices 
for dumping. 

— Arrangements arc under way for the erection of car 
works at Savannah, Ga., to cost upwards of $100,000. 

— The American ami Canadian patents relative to the 
King brake beam invented by Charles B. King, Detroit, 
Mich., have l>een sold to the American Brake Beam Co., 
of Chicago. 

—Of the 1,(K)0 coal cal’s recently ordered by the I^high 
Valley Hailroad Co., 5(K) are to bo equipped with the Mar- 
den brake beam and 500 with the Kewanee brake lieain. 

— Moran Scott, receiver of the Deni.son Sc Northern, 
Dougherty, 1. T., has boon autlioiized by the court to pur- 
chase six 10-wheel freight engines, 10 box cars, four 
cabooses, 250 gondola cai*s, and 10 hand cars, and tools 
therefor, to be i)aid for out of an issue of receivers’ cer- 
tificates. 

— The Jackson cS:, Sharp Co., railway and tramway car 
builders, of Wihiiington, Del., has opened offices in 1 .k)u- 
don, at 13. St. Ermins Mansions, Westminster, and are 
prepan'd to tender for passenger and gO(xis car of any 
description. 

—James S. Whitney, trading as A. Whitney Sons, 
manufacturers of car wheels at Sixteenth and Callowhill 
streets, Philadelphia, has made an as.signment for the ben- 
efit of creditors to William G. Neilson. The deed conveys 
a considerable amount of real estate, but no schedule of 
assets and liabilities has yet been prepared, though the 
appraisers are now at work. 

—The Brooks Locomotive Works has turned out for the 
St. Lawrence Sc Adirondack road a freight engine of mas- 
todon type, with 21 x 2fi cylinders. 

— Mr. E. E. Macbeth, manager of the Cold Blast Trans- 
l>ortation Co., has been in Chicago during the current 
week in reference to placing an order for 100 refrigerator 
cars for that company. 

Bridges. 

—The city authorities at Haleigh, N. C., have notified 
the Southern Hailway Company to construct a better and 
stronger ii*on bridge over its tracks at the intersection of 
South street and the company’s tracks, with which order 
the railway company expresses its readiness to comply. 

—The great project of bridging over Palk’s strait, sep- 
arating the island of Ceylon from the mainland of India, 
for which such important advantages are claimed, is said 
ta be again under consideration by the government of Cey- 
lon. This strait is some forty-one miles broad at its nar- 
rowest point, being double the width of the English chan 
nel, but it is very shallow, in many places being no*; more 
than six feet deep. The islands, reefs and channels in it 
have been recently accurately surveyed and mapped, and 
the cost of the work, extending over 61 miles, including 
the Pamban channel and the Adam’s bridge reef, is esti- 
mated to r^ach some 28,000, (X)0 rupees. The plan of work 
contemplates the connection of the ends by 145 miles of 
railroad with Colombo, the great harbor of Ceylon, on one 
side, and by 90 miles of road with Modura, the nearest 
point of the Indian railroad system, on the other. If nar- 
row gage is used this cu,n be done, it is civlculated, for 11,- 
000,000 rupees more. 

—An iron and steel bridge, to be built with reference to 
strength especially, will be erected across the Kanawha 
river at Deepwater, W. Va., by a new railway and coal 
company just formed and known as the Glenjean Lower 
Loup Creek & Deepwater H. H. Co., with the view of con- 
necting the raili’oad with the Kanawha Sc Michigan H. H., 
on the other side of the river. 

—The plans of the new bridge aci*oss the Allegheny 
river at Freeport have been accepted on condition that 
the counties of Westmoreland and Armstrong rebuild the 
bridge when the Allegheny shall have been slackwatered 
and navigation opened to that point. The present plans 
call for a 300 foot span, with an elevation of 45 ft. above 
low water. When the river is made navigable the bridge 
must be raised to 53 ft. above low water, with a span of 
500 ft. 

—The Illinois Central Hailroad Co., is building a new 
iron bridge near Hed Oak, Stephenson county. III. 

—Press reports state that two adjoining bridges across 
the Blackstone river about one mile south of Millville, 
Mass., on the main line of the New England Sc Worcester 
division of the New York, New Haven Hartford Hail- 
road, were burned May 10. The structures were each 
about 120 ft. long, and cost about $16,0(X). A steel bridge 
across the highway on the New England road was saved 
by the Blackstone fire engines. 

—Contractor H. D. Shannahan of Portland, Me., has 
been awarded the contract for building the abutments for 
the new steel bridge.^ on the Livermore side of the Andro- 
scoggin at Livermoi-e Falls. 

—Contracts for the 13 bridges over the Boston streets 
crossing the Providence division of the Consolidated 
Hailroad have been awarded, a part to the Berlin Iron 
Bridge Co., and the remainder are divided between the 
Boston Bridge Works and the Pennsylvania Steel Co. 
Work on the steel contract is in progress. All of these 
bridges are to have solid metal fioors of the pattern used 
on the Gaspec and Promenade street bridges in the Provi- 
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tleiH'c teriniiial improvements. This tvpcoi lloor was pat- 
ented by (4eorfre B. Francis and Edward P. J:)awley, of 
Providence, enginee rs of tlie Consolidated Railroad. 

Shopley, Rutan Coolidgo, i:i)7 Venetian building, 
Cbic*ago, 111., liave the prepared plans for a stone bridge 
over the Parkway at Loiigwood avenue, Boston, Mass. 
The structure will have a span over Muddy River which 
will bt? \H\ ft. long, tlie width being (iu ft., estimated cost, 
:S1W,(HH). The plans have been appix)ved by the Boston 
l\irk Commission ami will pn»bably also be by Brookline. 

Bralge building near Norristown, Pa., promises to bo 
active this season, the largest one l)eing that to be put up 
at Norristown. ( If the others, one will .span the northeast 
branch of the Perkiomen, in Lower Salford; one will 
cross the Wi.ssahickon, in Whitpain; one will Ikj erected 
over Towameucin creek, 'rowamenciu tow nship, and the 
other over Skipi)ack creek, in Worcester. It is intended 
to let the contracts for all the bridges on June 17. 

It is reporteil that the county comm issione 1*8 have de- 
cided to build a three-span iron truss bridge over Stony 
Creek R. It. and Stony Creek at Airy street, Morristown' 
Pa. 'riie bridge will be 450 feet long, and is estimated to 
cost 4?40,000. The structure will probably be erected this 
summer. 

Buildings. 

-Th(^ Cincinnati Forge Sc Iron Co. is going to build a 
plant at Carthage*, ijfcar Cincinnati, that is to cost over 
^5100,000. I'he company has imrchased for this purpose 20 
acres of land and the planUwill be one of tlie largest of its 
kind in the country. The. buikljngs will be constructed of 
brick and iron and will include iHorge and hammer shop, 
;i50xl20 feet; a rolling mill of the .same size, and a machin- 
ery shop, 150x70 feet in size. 

It is stated that extensive new repair shops are to be 
built by the Boston Sc Maine R. R. Co. at Concord, N. H. 

—Reports from Joliet, III., are to the effect that the 
Mississippi Valley Bridge Company, of leaven worth, 
Kan., will locate in that place. A large plant, employing 
200 men, will be erected. 

—The foundations of the machine shop of the Stroh-Mc- 
Intosh plant at Barberton, O., are completed. There will 
be three buildings, a machine shop. 40x100, tw^o stories, a 
foundry ,50x60. and an engine room :40x40. 

— The Shelby (Ohio) Steel Tube Co. will erect three 
new buildings, one lJ0x70. one 100x105 and one 80x80. The 
company will also put in more powerful engines of the 
Corliss pattern and a numl)er of new devices in the way of 
improved machinery for the production of cold drawm 
tubing. 

The Southern Pacific Railroad Co. has obtained a per- 
mit to construct a cotton shed at New Orleans, La., to cost 
*15,000. 

—The Columbia & Maryland Electric Railway of Ilches- 
tcr, Md., has awarded the contract for the erection of the 
pow’er hoiKse to S. H. and J. F. Adams, of Baltimore. The 
equipment will consist of four engines of 1,000 horse power 
each, connected directly with four electric generators, 
and five batteries of water-tube boilers of two 300 hor.se- 
ix>wer capacity. 

— C. C. Woodruff of Pittsfield, Me., has secured the con- 
tract to build the round-house for the S. Sc M. R. R. at 
that place. It will be located near the Y, and will be of 
the same pattern as those of the Maine Central. It will 
accomodate three locomotives when completed. Work will 
be commenced at once. 

—The district commissioners have under consideration 
the Baltimore Sc Ohio Railroad's viaduct plans for the ter- 
minal in Washington, D. C. The plans provide for a double 
viaduct of a solid structure of masonry, twenty feet in 
height, and of sufficient width at the widest point to give 
room for tw'enty-five railroad tracks; improvements to in- 
clude a pa.s.semrer depot, train shed 000 feet long and 180 
feet wide, etc. It is said that the entire improvement will 
cost $2,000,000. 

— The Maine Central Railroad w ill erect, the coming 
summer at Skowhegan, Me., a large boiler and storage 
hou.se. This will be used in heating the depot and the ves- 
tibule cars in w inter, thus doing away with the all night 
service of a locomotive. 

—It is reported that the Alabama Rolling Mill Co. (W. 

II. Hassinger, general manager) w'ill build a steel mill at 
Gate City, Ala. 

John P. Jones, of Mihvaukee, has been awarded the 
contract for building the now deimt of the Chicago, Mil- 
w^aukee Sc St. Paul Railway in Watertown, Wis. i'he 
old depot is being removed and work on the new one 
will probably begin next w^eek. 

—Messrs. Raw'son Sc Morrison, Cambridge, Mass., are 
building a steel frame machine shop 60 x 150 ft. in size, 
two stories high, with a.sphalt roof and traveling crane.’ 
Power will be supplied from the present plant. 

1 he Western Maryland Railroad Comjuiny has 
awarded contract to John Cowan, of Baltimore, for the 
erection of a depot at Westminister, Md. 

—The Wilmington (Del.) Malleable Iron Company advise 
that the tw'o additions to its foundry will be 00 x 150 ft. 
and 65 x 75 ft. These additions are made with a view to 
increase the facilities for raihvay equipment and will 
double the company’s output. 

—The Midvale Foundry Co., Allentown, Pa., is erect- 
ing a new' brick building 75 x lOJ ft., one story high, for 
use as a molding shop, the present accommodations be- 
ing too limited. The company has found business in 
architectural and machine castings, plumbers’ and gen- 
eral castings very satisfactory. 


THE RAILWAY REVIEW 

Iron and Steel. 

-The iron furnace erected at Decatur, Ala., by the De- 
catur Land Co., about seven years ago at an expense of 
$111,000, has been sold to Nashville parties for $20,(K»0, and 
will be put in operation soon. 

The Daniels Steel Tie Company, of Youngstown, O., 
has i-oceived a .second large order from the Terre Haute 
(Ind.) Electric Street Rail w’ay Company. This cornpanj' 
placed a large order for ties several yeai’s ago and they 
gave such excellent satisfaction that more of them are now’ 
wanted to Ik' used on an extension of the road. 

Another important test was made recently on the pat- 
ent galvanized trough bridge floor of the Youngstow’n (O.) 
Iron and Steel Roofing Company. Tw’o sections having a 
span of seven feet eight inches w'ere loaded w ith pig iron 
and carried a load of 1,3(X) pounds per stpiare foot w ithout 
reaching the strength of the ti*ough. 

—Forty carloads of structural steel have been received 
at Houghton. Mich., for the new coal wharf of the Tama- 
rack Osceola Company, and the first bent will be erected 
this w'cek. The w'harf wdll be ready for the receipt of 50,- 
000 tons of soft coal this summer. 

— The Weldless Steel Tube Company, recently organ- 
ized, has secured options on 180 acres of land near New- 
ark, O.. and it is exjiected work on the erection of shops 
for the manufacture of weldless tubing will be commenced 
at an early date. Jas. E. Campbell, ex-go venior of Ohio, 
is prominently identified with the new con ;ern. 

—The Vanderbilt Steel & Iron Co.’s 125 ton blast iron 
furnace at East Birmingham has been sold at public sale 
to John H. Blackwell and William H. Gaudy (bondholders 
of the company), who are said to have bought in their own 
right. 

—The bids opened by the secretary of the navv on May 
2, for furnishing the United States battleships ‘Tvear- 
sarge’' and “Kentucky” with about 6,000 tons of nickel- 
steel armor, with the necessary bolts and nuts, and also 
certain hollow' forgings, such as communication tubes, 
conning tow ers, etc. Part of the ai-mor to be treated by 
the process of supercarbonization known as the “Harvey 
process,” .showed close figuring. The bidders were as 
follow's: Bethlehem Iron Co.. South Bethlehem, Pa.— for 
the ‘*Kear.sarge, $1,573,390, and for the “Kentucky,” $1,- 
569,750. Carnegie Steel Co.. Pittsburgh. Pa.— for the 
“Kearsarge,” $1,568,162.50, and for the “Kentucky,'’ $1,- 
572,477.50. This will result in giving the “Kearsarge” to 
the Carnegie company, and the “Kentucky” to the Beth- 
lehem company. 

—Tlie Middlesborough Engineering Co. (Ky.) has been 
incorporated by English capitalists to buy the South Bos- 
ton Iron Works. The company has a capital stock of $500,- 
000, of which $150,000 will be retained as working capital, 
and the plant will be put in operation by July 1, manufac- 
turing all kinds of heavy machinery. The plant is equip- 
ped for handling 30-ton castings, and tw'o traveling cranes 
will likely be added in the near future. The operating 
company in Middlesborough will be organized under a dif- 
ferent name, probably the Middlesborough Foundry & 
Machine Co. A. E. Manchester of Newburgh, N. Y., has 
been engaged to manage the business in America. 

—The property of the Pennsylvania Steel Co., which 
went into the hands of receivers April 21, 1893, w'as trans- 
ferred by the reorganization committee to the security 
holders at the annual meeting of the stockholders at Phil-, 
adelphia, Pa., last v'eek. The reassignment of the prop- 
erty and the transactions of the necessary legal require- 
ments will occupy some time, and it is not likely that 
foiTnal possession w ill be taken for some w’eeks. The i*e- 
ix)rt of Effingham B. Morris, chairman of the reorganiza- 
tion committee, which body has been acting as directors of 
the company since its reorganization, stated that the sales 
and deliveries during 1895 amounted to $6,679,956. The 
net profits during the year were $121,657. Among the 
directors who were elected is F. W. Hunnewell, of Boston. 

—The Birmingham Rolling Mill Co., Birmingham, Ala., 
will engage in steel making, and has completed plans and 
let the contract for the building of tw’o o])cn hearth basic 
furnaces at its mill in the w’esterii part of the city. 

—Frick Co., Waynesboro, Pa., has cast the largest cylin- 
der ever made in this country. It w’eights 14 tons and is 
for the big 350 ton Armour refrigerating machine. 

—Anna Furnace,. at Struthers, O., purchased last Octo 
tKU- by Runyon, Stubbs Sc Co., of Cleveland, from the 
Brown-Bonnell Iron Co., of Youngstown. O., for $150,000 
was turned over to them on May 1, as jier agreement. The 
furnace was considerably improved last vear and has a 
capacity of about 20,000. 

1 he Premier Steel Works, at Indianapolis, on wiiich 
the DePauws have expended $5(M), 000. and which have been 
in the hands of a receiver since May, 1893, lying idle, have 
been leased to a. syndicate, composed of the American Tin 
Plate Works at El wood and the American Wire Nail Co., 
of Ander.son, Ind., and wdthinOO days the new' combination 
will begin the manufacture of steel billets, steel beams, 
and structural iron. The capacity for steel billets alone 
is 100,000 tons annually. 

—The Colorado Fuel Sc Iron Co., of Denver, has been 
awarded the contract for 7,000 tons o’ new rails by the 
Union Pacific Railroad Com])any. 

Machinery and Tcols. 

—A report from one of the steam shovels of the Vulcan 
Iron Works,Toledo. noticed in a recent issue, states that the 
shovel is working in a 10 to 14 ft. face, the dipper cutting 
through the ore as if it was so much sand, making 3 trips 
per minute, loading a car in 2 minutes, averaging 6 dip- 
I>ers to the car, doing the w^ork easily and steadily. The 
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others were loaded as follow’s: 5 cars in 10 minutes, 6 cars 
in 12 minutes, 8 cars in 15 minutes and so on. 

—The contract for the machinery for the four additional 
mills to be erected by the Elliott-Washington SteelaCo., 
at New castle, has been aw’aided to the Scaife Foundry 
*& Machine Co., of Pittsburgh. Another 1(X) horse power 
Buckeye engine w'ill be installed or the company may use 
the one that it now’ has lying idle which was tiiken out 
when the present ilOO horse ijower engine was put in. Con- 
tracts for machinery, etc., are practically let. The new 
mill will be in operation by the middle of August and will 
be devoted to the production of high grade bright cold 
rolled strij) steels such as is now' being produced. 

— The Davis Egan Machine Tool Co., Cincinnati, is 
catching the eye of the average machinists with a small 
package of fiax seed, i)ut up in envelope easily fitting the 
vest iHX'ket. The face of this envelope carries this legend : 
“Good Eye, Old Boy— Keep them clear by using our home 
grown Haxseed.” This is followed by directions as to how 
to api)ly the seed to the eye for the removal of any small 
particle of foreign matter that may 'oe giving pain. 

— Mr. T. F. DeGarniohas been apiwinted as eastern rep- 
resentative of the Chiciigo Pneumaiic Tool Co., w ith office 
in New York; and Mr. VVm. Mack, as western representa- 
tive with office in Denver, Col. The company is shipping 
to Europe 300 machines of tiie largest .size, and ai*e arrang- 
ing to o|)en a branch office in London. It has also added to 
its line the Manning sand papering machine, which is meet- 
ing w'ith great success, and has proven a great labor saver 
on coach work. Also the pneumatic enr cleaner-for clean- 
ing seats, upholstering carpets in the car. and converting 
the dust through the hose out of the window, and the 
Manning piston air diill which is an entirely new machine 
on the market. 

Miscellaneous. 

—The annual meeting of the stockholders of the Na- 
tional Switch & Signal Co., w'as held at its offices at 
Easton, Pa., May 12 at w hich time the old directors and 
officers w ere re-elected for the ensuing year. This com- 
pany is to build an addition of brick and steel, 50x150 ft., 
to its signal plant at Odenweldertown. The new' building 
will be used as the wood-working department and the 
space gained in the main building by the removal of the 
work of this department to the new* building will be used 
by the electrical department. The company has been 
aw'arded the contract for installing tw'o complete signal 
plants for the Troy Union at the terminal station at Troy. 
There will be a signal tow'er erected on a steel bridge span- 
ning the tracks at each entrance to the station, w’hich is a 
through station, and all the tracks within the station shed 
W'ill be connected with multiple indicators in the towers 
and all the latest improvements in the art will be adopted. 

—Mr. Mark A. Ross, w ho has Ixjen w'ith the National 
Tube Works Co., of St. Louis, for several years, will after 
June!, devote his attention to the sale of the National 
electric headlight, now handled exclusively by Royal C. 
Vilas, Alonadnock block, Chicago. 

—The use of the Pintsch light on railway equipment, 
a-^d by light-house boards, is shown by the rapid increase’ 
in the figures on this subject. Over 70,000 passenger cars, 
32,000 locomotives and 560 buoys are now lighted by 
Pintsch gas in various parts of the world. Its constantly 
increasing use on American railroads has been one of the 
greatest benefits ever enjoyed by the traveling public 
The New York, New Haven Sc Hartford Railroad has ex- 
tended the use of Pintsch gas to its buffet cars for heating 
the urns, it being found much cleaner and more satisfac- 
tory in the confined space in which the iwrter has to work. 

A specially constructed burner furnishes sufficient heat! 
w'hile It the same time consuming but a small amount of 
gas. The Wabash Railroad is using a number of Pintsch 
gas ranges on its cafe cars, a ad is therebv enabled to serve 
hot meals at any hour of the day. This is a great improve- 
ment on the warmed-up canned meat menu of ordinary 
buffet cars, besides almost entirely eliminating the use of 
oil from the cars. 

— H. McGaffey of Indiana|x)lis has been aw arded a con- 
tract to build four large w ater tanks on the Northern Ohio 
line. The Brice jieople are spending $l,(H)(),(K)0 in exten- 
sions and improving their property. 

So well pleased are the officials of the Reading Rail- 
road w ith the working of the Hall automatic signals re- 
cently erected along their lines that they have aw arded 
contracts for the extension of thesystem from Jenkintown 
to Bethayres, on the New' York division, and to Foi-t 
Washington, on the North Penn branch. The woik is to 
be finished by August 1. Next year it is hoped to ciiuip 
the New York division with the signals all the wav to 
Bound Brook, when the entire New York route of' the 
Reading w ill be thoroughly protected, as the Jer.sey Cen- 
tral Railroad already has a very complete signal system 
betw'ecn Bound Brook and Jersey City. Including the 
w'ork to be done this summer, the follow'ing lines of the 
Reading are operated under this system: The Atlantic 
City Railroad for its entire length, 55 miles; the lines to 
Germantown and Norristown, the North Penn branch as 
far as Fort Washington, and the New' York division to 
Bethayres. These branches do the great bulk of the 
Reading’s suburban business. 

—During the past ten days the New York Belting Sc 
Packing Co. has taken ordei-s for installing its inter- 
locking rubber tiling on four steamers and one entire train 
of cars. The interlocking feature, making it absolutely 
impossible to displace the tiling, peculiarly adapts this 
material for use in all places where there is vibration 
such as on steamers and railroad trains. Its durabiiitv’ 
beauty and noiselessness recommend it for vestibules’ 
aisles, corridors, hospitals, court rooms and other iilaces 
w'here such features are desirable. 




